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TO 


Dii  THOMAS  THOMSON, 

LECTURER  ON  CHEMISTRY,  AND  FELLOW  OF  THE 
ROYAL  SOCIETY  OF  EDINBURGH. 


Dear  Sir, 

Though  you  be  not  so  much  interested  in  Ana- 
tomy as  in  that  science  which  so  widely  extends 
your  fame  over  Europe,  and  is  likely  to  extend  it 
to  distant  posterity ;  yet  knowing  the  interest  also 
which  you  take  in  whatever  tends  to  illustrate  the 
functions  of  the  animal  system,  I  dedicate  to  you 
the  following  Treatise  on  the  Muscular  Motions 
of  the  Human  Body :  happy  in  having  this  op- 
portunity of  acknowledging  with  v/hat  affection 
and  esteem,  I  ever  am, 

Dear  Sir, 

Your  sincere  friend, 


JOHN  BARCLAY. 
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TO 


MY  PUPILS. 


Gentlemen, 

From  the  very  few  elemeiltarj  substances  that 
enter  into  the  nourishment  of  plants,  regarded  as 
simple,  because  chemistry  has  not  yet  analysed 
them,  are  produced  all  the  wonderful  varieties  of  so- 
lids and  fluids,  of  magnitudes  and  forms,  of  odours, 
of  colours,  and  of  organizations,  that  are  to  be  found 
in  the  vegetable  kingdom.    By  new  combination's 
of  the  same  substances,  are  likewise  produced  all 
the  varieties  of  solids  and  fluids,  of  magnitudes 
and  forms,  of  odours,  of  colours,  and  of  organiza- 
tions, that  distinguish  the  different  species  of  ani- 
mals.   These  varied  and  endless  combinations  in 
the  works  of  Nature,  all  of  them  obviously  regula- 
ted by  design,  must  imply  degrees  of  wisdom  and 
power,  as  much  superior  to  those  which  are  indi- 
cated in  the  works  of  art,  as  the  unboujided  know- 
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ledge  of  Deity, surpasses  the  limited  intelligence 
of  man.  The  mode,  however,  in  which  many  of 
these  combinations  are  formed,  must,  from  their 
minuteness,  for  ever  elude  the  most  penetrating 
eye  ;  and  from  their  intricacy,  or  frora  unknown 
causes  concerned,  for  ever  bid  defiance  to  human 
research. 

It  is  only  in  the  muscular  motions  of  animals, 
that  the  wonderful  manner  in  which  many  of 
these  combinations  are  formed,  may  be  traced  to 
causes  that  are  visible,  distinct,  and  w-ithin  the 
reach  of  every  observer;  and  this  happy  and  illus- 
trative instance  of  the  method  in  which  the  Sove- 
reign of  the  Universe  produces  an  incalculable 
variety  of  effects,  by  the  means  of  a  few  secon- 
dary agents,  mvist  render  the  motions  of  the  ani- 
mal system  highly  interesting  to  every  studious 
philosophic  mind. 

By  the  varied  and  combined  actions  of  the  mus- 
cles, which  every  m.an  sees,  or  easily  may  see, 
there  is  formed  an  exhaustless  source  of  distinc- 
tions  for  every  individual  of  the  human  species, 
not  only  in  the  expressions  of  the  countenance, 
the  ariicnlation.  the  tone  of  ^'oice,  and  the,  hand- 
writing, buL  in  the  motions  of  walking  and  run- 
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Sling,  in  the  attitudes  of  standing,  and  the  mode 
of  placing  the  foot  upon  the  ground.    By  the 
same  species  of  combined  action,  are  likewise  pro- 
duced all  the  singular  varieties  of  language,  that 
have  ever  distinguished,  that  now  distinguish,  or 
tliat  ever  will  be  found  to  distinguish  nations;  all 
the  singular  species  of  exercise  ;  and  all  the  va- 
ried operations  of  art.    In  tracing  these  pheno- 
mena to  their  source,  the  philosopher  and  di- 
vine might  find  almost  innumerable  proofs  of  the 
power,  the  wisdom,  and  the  providence  of  Deity; 
and  might  thence  inculcate,  M-ith  more  than  ordi- 
nary clearness  and  force,  some  of  the  most  useful 
and  important  truths  that  ever  were  impressed  on 
the  human  mmd. 

It  was  not,  however,  with  such  views  that  I  un- 
dertook thefollowing  Treatise  on  the  Muscular  Mo- 
tions of  the  Human  Body.  Through  the  whole, 
my  attention  has  been  chiefly  directed  to  ex- 
tend your  knowledge  of  the  animal  fimctions ;  and 
through  that  medium,  so  far  as  thc^  muscular  func 
tions  are  concerned,  to  improve  the  science  of 
pnys'.c  and  surgery. 

Thcgh  Window  and  others  have  occasion- 
"liy  shown  how  a  knowledge  of  the  muscle.  „-.ay 
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often  be  useful  in  ascertaining  the  nature  of  syiirp- 
toms,  and  in  leading  to  the  proper  methods  of 
cure,  the  subject  is  far  from  having  attracted  that 
degree  of  attention  to  which  it  is  entitled.  In 
works  on  anatomy,  the  muscles  in  general  are  ar- 
ranged only  according  to  regions ;  and  arranged 
in  that  way  chiefly  with  a  view  to  be  subservient 
to  the  purposes  of  dissection.    That  such  arrange- 
ments are  useful  and  necessary,  every  person  of 
candour  will  admit :  But  in  describing  the  muscles 
of  a  region,  where  those  belonging  to  different 
motions  are  classed  together,  if  the  teacher  of  ana-  • 
tomy,  from  indolence,  neglect,  or  any  other  cause, 
shall  content  himself  with  merely  assigning  to 
each  muscle  its  separate  use,  or  with  sometimes 
memioning  the  compound  action  of  it  and  its  fel- 
low, the  student  can  derive  but  little  advantage 
from  such  information  ;  there  being  no  motion  in 
the  body  that  at  once,  is  performed,  moderated, 
and  directed  by  a  single  muscle,  or  a  pair  of  mus- 
cles.   He  even  may  see  every  muscle  in  its  turn, 
may  hear  a  minute  and  accurate  description  of 
its  form,  its  situation,  its  use,  and  its  attachments ; 
and  yet  be  as  ignorant,  or  nearly  as  ignorant,  of 
the  motions  of  the  body,  as  when  he  fii-st  entered 
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on  his  studies.  What  is  even  worse,  he  may  be 
naturally  led  to  infer,  that  myology  itself  is  of  no 
use  in  the  practice  either  of  surgery  or  physic,  ex- 
cept when  occasionally  the  knowledge  of  a  muscle 
may  happen  to  assist  him  in  discovering  the  si- 
tuation of  an  artery  or  nerve. 

To  obviate  conclusions  so  absurdly  erroneous,  so 
flattering  to  indolence,  ignorance,  and  presumption, 
but  so  very  inimical  to  the  zeal  and  ardour  of  pro- 
fessional improvement,  besides  exhibiting  arrange- 
ments of  the  muscles  according  to  regions,  and  ar- 
ranging those  peculiarly  belonging  to  the  osseous 
structure  according  to  the  bones  to  which  they  are 
attached,  I  have  arranged  the  whole  of  the  muscles 
belonging  to  the  system  according  to  the  motions 
in  which  they  co-operate.    From  the  first  of  these 
species  of  arrangements,  you  will  see  what  mus- 
cles are  likely  to  be  supplied  with  the  samp 
branches  of  arteries  and  nerves ;  from  the  second, 
what  parts  of  the  osseous  structure  are  connected 
hy  muscles ;  and  from  the  third,  what  muscles  co- 
operate, and  how  they  co-operate,  in  performing 
their  motions.    From  the  whole,  you  will  W 
the  nature  and  causes  of  a  number  of  sympathies 
that  arise  from  attachment,  situation,  and  func- 
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tion  ;  be  able  to  explain  many  singular  symptoms 
that  occur  in  disease  ;  and  often  be  able  to  pro- 
vide a  safe,  expeditious  remedy,  where  others, 
that  are  less  acquainted  with  myology,  would  be 
torturing  their  patients  with  all  the  contrivances 
of  ignorant  empiricism  *. 

In  cases,  particularly,  of  luxation  and  fracture, 
you  will  readily  perceive  what  are  the  motions 
that  are  best  calculated  to  favour  the  reduction ; 
what  are  the  muscles  that  are  fitted  to  assist,  and 
what  to  oppose  you  in  the  operation  ;  what  are 
the  positions  that  are  best  suited  to  preserve  the 
ease  and  security  of  the  parts ;  and  what  the 
motions,  attitudes,  and  muscles  most  likely  to  dis- 
turb them.    Hitherto  the  surgeon,  in  these  ope- 
rations, has  seldom  caUed  in,  and  could  seldom 
call'in,  the  aid  of  myology;  and  hence,  his  suc- 
cess depending  so  much  on  force,  accident,  or 
manual  dexterity,  he  has  sometimes  been  equal- 
led, and,  with  the  vulgar  at  least,  been  often  sur- 
passed, in  point  of  reputation,  by  the  ignorant 
bone-setter.    To  remove.  Gentlemen,  even  the 
chance  of  such  a  comparison,  let  me  earnestly  ad- 


*  See  p.  325. 
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risfe  you  to  study  the  compound  actions  of  the 
muscles ;  the  only  way  in  which  you  can  ever 
possibly  understand  the  admirable  mechanism  of 
the  human  body.    By  thus  adding  science  to  art, 
though  you  cannot  always  expect  to  be  success- 
ful, yet,  by  a  patient  and  steady  perseverance, 
you  may  reasonably  hope  to  bring  the  treat- 
ment of  luxation  and  fracture  to  a  much  higher  de- 
gree of  perfection  than  it  has  been  hitherto. 

Throu.gh  the  whole  of  this  Work,  I  have  inva- 
riably adhered  to  the  terms  of  position  and  aspect 
which  I  formerly  recommended  in  my  Nomen- 
clature ;  these  terms  being  more  precise  than  the 
vague  terms  that  are  usually  employed,  and  which 
change  their  meaning  with  every  slight  change  of 
position. 

If  the  Work  has  been  delayed  beyond  the  pro- 
mised time  of  publication,  it  was  not  from  either 
indolence  or  neglect  to  fulfil  my  engagement.  I 
did  not  foresee  the  many  interruptions  and  the 
many  difficulties  which  I  had  to  encounter.  It  is 
now,  however,  brought  to  a  close  ;  and  such  as  it 
is,  I  present  it  to  you,  containing  some  errors  which 
I  have  corrected,  and  many  perhaps  which  I  have 
not  seen.    If  it  be  so  fortunate  as  to  add  to  your 
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knowledge  of  the  Animal  Structure,  or  improve 
your  practice  in  Physic  and  Surgery,  I  shall  think 
my  labour  amply  rewarded.  And  with,  much  in- 
terest in  the  progress  of  your  studies,  success  in 
your  profession,  and  prosperity  in  life,  I  remain. 

Gentlemen, 

Your  much  obliged, 

And  sincere  well-wisher, 

JOHN  BARCLAY. 
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A  Sharp  Ep'Lanation  of  the  severed  Terms  Posi- 
tion and  Aspect 


Aspects  of  the  Head,  Neck,  and  Trunk. 

An  imaginary  plane,  dividing  the  head,  neck;'- 
and  trunk  into  similar  halves,  towards  right  andr 
left,  is  the  mesial  plane.  Eveiy  aspect  towards  this 
plane  is  mesial,  and  every  aspect  towards  right  or 
left,  lateral ;  cyeiy  lateral  aspect  being  dextral  or 
sinistraL  -'  obia 

Aspects  of  the  Head. 

An  aspect  towards  the  plane  of  the  tmr,  or 
ridge  of  the  occiput,  is  inial ;  towards  the  plane  of; 
the  corona,  coronal;  towards  the  base,  basilar  ;  to^ 
wards  the  glabella,  glabellar;  or  towards  the  side 
opposite  to  the /mow,  fl/zizma/. 


-'vtf: 


*  For  a  fuller  account  of  the  nature  and  extent  of  their  ap- 
pUcation,  and  of  the  principles  on  which  they  are  adopted,  sec 
the  treatise  on  a  New  Anatomical  Nomenclature. 


JfV-  EXPLANATION  OF  THE  TERMS 

Aspects  of  the  Neck  arid  Trunk. 

An  aspect  towards  the  region  where  the  atlas  is 
situated  is  atlantal ;  towards  the  region  where  the 
sacrum  is  situated,  sacral;  towards  the  dorsum, 
dorsal ;  and  towards  the  plane  of  the  sternum, 
s^rnal. 

Aspects  of  the  Four  Extremities. 

An  aspect  of  a  bone  towards  the  trunk,  in  the 
course  of  the  extremity,  i^  proximal ;  and  if  from 
tlje  trunk  ir^  the  course  of  the  extremity,  distal. 

Aspects  of  the  Atlantal  Extremities. 

An  aspect  towards  the  side  on  which  the  radius 
is  situated  is  radial ;  if  towards  the  side  on  which 
the  ulna  is  situated,  tdnar  ;  if  towards  the  side  on 
which  the  ancon  is  situated,  anconal ;  and  if  to- 
wards the  side  on  which  the  vola  or  S^raj  is  situ- 
ated, thenal. 

Aspects  of  the  Sacral  Extremities. 

An  aspect  towards  the  side  on  which  the  tibia 
is  situated  is  tibial ;  if  towards  the  side  on  which 
the  fibula  is  situated,  fdjidar  ;  if  towards  the  side 
on  which  the  rotula  is  situated,  rotular  ;  and  if  to- 
wards the  side  on  which  the  popJ.es  is  situated,  po-^ 
pliteah 


OF  POSITION  AND  ASPECT. 


Terms  of  Aspect  common  to  the  Head,  Neck,  Trun^, 
Extremities,  and  Viscera. 

An  aspect  towards  the  cutis,  derinal ;  if  towards 
the  circumference  of  any  part,  peripheral ;  and  if 
towards  its  centre,  central. 

When  d  is  substituted  for  the  /  or  r  that  termi- 
nate these  adjectives,  they  become  adverbs,  or  are 
used  adverbially  ;  so  that  coronad^  iniad,  glabellad, 
radiad,  ulnad,  tibiad,  fbulad,  &c.  will  respectively 
signify  towards  the  coronal,  inial,  glabellar,  radial, 
ulnar,  tibial,  and  fibular  aspects. 


PART  I. 

dONTAININa 

ARRANGEMENTS  OF  THE  MUSCLES  INTO  REGIONS, 
WITH  THE  NAMES  OF  ALBINUS  ALPHABETICALLt 
ARRANGED,  AND  UNDER  EACH  NAME  THE  DIF- 
FERENT SYNONYMS. 
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OF  THE 


HUMAN  BODY. 


Regions  into  which  the  Muscles  are  arranged 
according  to  Albinus. 


I.  Calva, 

Epicranius 
n.  Circa  Auriculam, 

Attollens  auriculas 
Anterior  auriculae 

Retrahentes  tres,  superior,  medius,  infe;  c,i 
III.  Fades. 

Orbicularis  palpebrarum 
Corrugator  supercilii 
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REGIONS  OF  ALBINUS. 


Compressor  narium 
Levator  labii  superioris  alaeque 
Levator  labii  supejioris 
Zygomaticus  minor 
Levator  anguli  oris 
Zygomaticus  major 
Depressor  anguli  oris 
Depressor  labii  inferioris 
Nasalis  labii  superioris 
Buccinator 
Orbicularis  oris 
Depressor  alae  nasi 
Levator  menti 

IV.  Mala  et  Latus  Cdlva. 

Masseter 
Temporalis  * 

V.  Camm  Oculi. 

Levator  palpebrae  superioris 
Obliquus  superior  oculi 
Rectus  attoUens 
Rectus  abductor 
Rectus  adductor 
Rectus  depressor 
Obliquus  inferior 

VI.  Auricula. 

Tragicus 
Antitragicu?  . 
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REGIONS  OF  ALBINUS. 


Major  helicis 
Minor  helicis 
Transversus  auricula 

VII.  Auris  Interna. 

Extcrnus  mallei 
Laxator  tympani 
Tensor  tympani 
Stapedius 

VIII.  Colkm. 

Latissimus  colli 

Sterno-mastoideus 

Cleido-mastoideus 

Coraco-hyoideus 

Sterno-hyoideus 

Sterno-thyreoideus 

Hyo-thyreoideus 

Biventer  maxillae 

Stylo-hyoideus 

Stylo-hyoideus  alter 

Stylo-glossus 

Stylo-pharyngeus 

Mylo-hyoideus 

Genio-hyoideus 

Cerato-glossus 

Basio-glossus 

Chondro-glossus 

Genio-glossus 

A  2 
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Regions  of  albinuj. 


Lingualis 

Constrictor  pharyngis  inferior 
Constrictor  pharyngis  medius 
Constrictor  pharyngis  superior 
Salpingo-pharyngeus 
Palato-pharyngeus 
Constrictor  isthmi  faucium 
Levator  palati  mollis 
Circumflexus  palati 
Azygus  uvulae 
Crico-thyreoideus 
Crico-aryt9snoideus  posticus 
Arytaenoideus  obliquus 
Arytaenoideus  transversus 
Crico-arytasnoideus  lateralis 
Thyreo-arytaenoideus 
Thyreo-arytsenoideus  alter,  minor 

IX.  Sub  Mala. 

Pterygoideus  internus 
Pterygoideus  externus 

Pectus. 

Pectoralis 
Serratus  anticus 
Subclavius 

XI.  Latus  Thoracis. 

Serratus  magnus 


REGIONS  OF  ALBINUS. 

XII.  Abdomen. 

Obliquus  externus 
Obliquus  internus 
Transversu5 
Rectus 
Pyramidalis 

XTTT.  Circa  Funeni  Spermaticum  ac  Testem, 
Creraaster 

XrV.  Inter  Abdomen  Thoracemque. 
Diaphragma 

XV.  Sub  Pectore. 

Triangularis  sterni 

XVI.  Lwnbi  et  Coxa  pars  prior. 

Psoas  parvus 
Psoas  magnus 
Quadratus  lumborum 
Xliacus  internus 

XVn.  Circa  Perinceum  Viri. 

Accelerator 
Erector  penis 


Genitalis  midiebris  Ambitus 

Constrictor  cunni 
Erector  clitoridis 
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REGIONS  OF  ALBINUS. 


XVin.  Circiim  Anum. 

Sphincter  ani  externus 

Transversus  perinaei 

Transversus  alter  perinasi 

Levator  ani 

Coccygeus 

Curvator  coccjgis 

Sphincter  ani  internus 

In  viro,  compressores  prostatae 

XIX.  Dorsum  cum  Lumborum  posteriore  parte  et 

Cervice. 

CucuUaris  ^ 
Latissimus  dorsi 
Rhomboideus  major 
Rhomboideus  minor 
Serratus  posticus  superior 
Serratus  posticus  inferior 
Levator  scapulae 
Splenius  capitis 
Splenius  colli 
Biventer  cervicis 
Complexus 
Trachelo-mastoideus 
Transversalis  cervicis 
Cervicalis  descendens 
Sacro-lumbalis 
Longissimus  dorsi 
Spinalis  dorsi 
(Semispinalis  dorsi 
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Spinalis  cervicis 
Interspinales  cervicis 
Rectus  posticus  major  capitis  • 
Rectus  posticus  minor  capitis 
Obliquus  inferior  capitis 
Obliquus  superior  capitis 
Multifidus  spinas 
Interspinales  lumborum 
Interspinales  dorsi 
Intertransversarii  lumborum 
Intertransversarii  dorsi 
Levatores  costarum  breviores 
Levatores  costarum  longiores 

XX.  Spatia  Inter costalia, 

Intercostales  externi 
Intercostales  interni 

XXI.  Colli  Sceleti  latiis  parsque  priqr^ 

Scalenus  prior 

Scalenus  minimus 

Scalenus  lateralis 

Scalenus  medius 

Scalenus  posticus 

Rectus  internus  major  capitis 

Longus  colli 

Rectus  internus  minor  capitis 
Rectus  lateralis  capitis 
Intertransversarii  colli  priores 
Intertransversarii  colli  posteriores 
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XXII.  Scapula  et  Humeri  pars  superior. 

Deltoides 
Supra-spinatus 
Infra-spinatus 
Teres  minor 
Teres  major 
Subscapularis 

XXIII.  Humerus. 

Biceps  brachii 
Coraco-brachialis 
Brachialis  internus 

r  Longus 
Triceps  brachii   J  Brevis 

J  Brachialis  extemus 

XXIV.  Cubitus. 

Supinator  longus 

Radialis  extemus  longior 

RadiaHs  externus  brevior 

Extensor  communis  digitomm  man  us 

Extensor  proprius  digiti  minimi  manus 

Uhiaris  externus 

Anconeus 

Supinator  brevis 

Abductor  longus  pollicis  manus 

Extensor  minor  pollicis  manus 

Extensor  major  pollicis  manus 

Indicator 

Ulnaris  internus 
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Palmaris  longus 
Radialis  internus 
Pronator  teres 
Sublimis 
Profundus 

Flexor  longus  poUlcis  manus 
Pronator  quadratus 

.XXV.  Manus. 

Lumbricales 

Abductor  brevis  pollicis  manus 
Opponens  pollicis 
Flexor  brevis  pollicis 
Adductor  pollicis 
Palmaris  brevis 
Abductor  digiti  minimi 
Flexor  parvus  digiti  minimi 
Adductor  metacarpi  digiti  minimi 
Interossei  manus  interni,  viz. 

Prior  et  posterior  indicis 

Prior  annularis 

Prior  auricularis 
Interossei  manus  externi,  viz. 

Prior  et  posterior  medii 

Posterior  annularis 
Abductor  indicis 

XXVI.  Nates. 

Gluteus  magnus 
Gluteus  medius 
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Gluteus  minor 
Pyriformis 

Gemini,  superior  et  inferior 
Obturator  internus 
Quadralus  femoris 

XXVn.  Femur. 

Biceps  cruris 

Semitendinosus 

Semimembranosus 

Tensor  vaginae  femoris 

Rectus  cruris 

Sartorius 

Vastus  externus 

Vastus  internus 

Cruralis 

Pectineus 

Adductor  longus  femoris 
Gracilis 

Adductor  brevis  femoris 
Obturator  externus 
Adductor  magnus  femoris 

XXVni.  Crus. 

Gemellus 
Plantaris 
Soleus 
Popliteus 

Flexor  longus  digitorum  pedis 
Flexor  longus  pollicis  pedis 
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Tibialis  posticus 
Peroneus  longus 
Peroneus  brevis 

Extensor  longus  digitorum  pedis 
Peroneus  tertius 
Tibialis  anticus 

Extensor  proprius  pollicis  pedis 

XXIX.  Pedis  extremi  Bigitorumque  ejus  Dorsum^ 

Extensor  breyis  digitorum  pedis 

XXX.  Planta  et  Digitorum  pedis  pars  inferior. 

Flexor  brevis  digitorum  pedis 
Abductor  pollicis 
Abductor  digiti  minimi 
Lumbricales 
Elexor  brevis  pollicis 
Adductor  pollicis 
♦  Transversus  pedis 

Flexor  brevis  digiti  minimi 
Interossei  interni,  viz. 

Primus  digiti  tertii 

Primus  digiti  quarti 

Primus  digiti  quinti 
Interossei  externi,  viz. 

Primus  et  secundus  digiti  secundi 

Secundus  tertii 

Secundus  quarti 
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Musculorum  omnium  numerus,  ut  ait  Albinus, 
haud  facile  iniri  potest,  quoniam  non  idem  omni- 
bus hominibus.  Quare  sibi  per  se  quisque,  cai  vo- 
lupe,  summam,  ut  faciundum  patabit,  colllgat. 

In  hunc  vero  numerum  retulimus  non  modo  eos 
qui  in  orani  homine  reperiuntur,  sed  etiam  eos 
qui  quibusdam,  eosque  qui  multis  desunt;  ut 

Arylaenideos  obliquos 

.  Chondro-glossos 

Curvatores  coccygis 

Flexores  parvos  digitorum  auriculariurti 

Psoas  parvos 

Retrahentes  inferiores  auricul^rum 

Scalenos  laterales 

Scalenos  minimos 

Stylo-hyoideos  alteros 

Zygomaticos  minores 

Transversos  perina;i 
cosque  qui  quandoque  cum  aliis  prorsus  conjunc- 
ti;  ut 

Biventres  cervicis 

Peroneos  tertios 

Scalenos  laterales 
"  Splenios  colli 
Omisimus  rariora  naturae  ludentis  exempla.  Si 
quis  autem  miretur  quid  causjE  sit,  cur  neque  Cor, 
neque  Sphincterem  vesicae,  similesque  partes,  aut 
carneas  aut  ex  fibris  compositas,  inter  eos  aliorum 
ad  exemplum  nuraeravimus  ;  is  sciat,  cor  a  nobis, 
ob  singularem  et  a  musculis  tantopere  discrepantem 
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figuram,  et  conformationem,  non  musculum,  sed 
partem  miisGulosam  dici :  sphincterem  vero  vesi- 
cae, aliosque  ejus  generis  e  fibris  constantes  con- 
textus,  quia  partim  in  musculos  proprie  collecti  non 
sunt,  partim  ex  fibris  albicantibus,  non  autem  car- 
neis  constant ;  in  musculorum  numero  non  videri 
reponendos,  nisi  et  musculosum  stomachi  et  vesicas 
urinaria,  et  e  fibris  contextum  ventriculi  et  intesti- 
norum  involucrum  aliasque  plurimas  fibras,  qua; 
multis  partibus  intextas  sunt,  musculos  appellare ; 
eoque  verprum  musculorum  historiam  turbare  ve- 
limus.  At  quosdam  tamen,  qui  aut  veri  musculi, 
sunt,  aut  certe  ipsis  quam  simillimi  retinendos  ex- 
istimavimus  ;  ut 

AttoUentes  auricularum 

Tragicos 

Antitragicos 
aliosque  similes. 

Regions  11.  IV.  V.  VI.  VII.  IX.  XI.  XIII.  XX, 

XXII.  XXIII.  XXIV.  XXV.  XXVI.  xxvn. 

XXVm.  XXIX.  XXX.  are  lateral  regions,  and 
consequently  double.  If  reckoned  separately,  the 
number  of  regions  will  amount  to  forty-eight.  But 
of  these  forty-eight,  three  are  peculiar  to  the  male  ; 
namely,  the  XVII.  circa  perineum  viri,  and  the 
XIII.  circa  fiinem  sperjnaticum  et  testem,  considered 
as  two.  To  the  remaining  regions,  which,  are  com^ 
mon  to  both  sexes,  the  female  adds  one.  See  re- 
gion XVII.    So  that  the  male,  according  to  Albi- 
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,  nus,  has  forty-eight  regions,  the  female  forty-six ; 
while  the  regions  common  to  both  are  forty-five. 

The  double  regions,  with  the  exception  of  the 
XIII.  belong  to  the  extremities  and  the  lateral  as- 
pects of  the  head  and  trunk ;  the  single  regions  to 
the  glabellar  and  inial  aspects  of  the  li«ad,  and  to 
th€  sternal  and  dorsal  of  the  trunk  :  these  last  ex- 
lending,  however,  dextrad  and  sinistrad  of  the  me- 
sial plane,  and  containing  muscles  of  the  same 
kind  on  each  side,  there  is  in  general,  through 
the  whole  table,  but  one  half  of  the  muscles  enu- 
merated in  either  the  double  or  the  single  regions^  ' 
The  exceptions  of  Albinus  are  the 

Epicraneus 

Azygus  uvulas 

Diaph?agma 

Constrictor  cunni 

Sphincteres  ani 

Orbicularis  oris 

Arytsenoideus  transversus  , 
Yet  the  dextral  and  sinistral  parts  of  the  Epicrani- 
us  have  very  often  a  separate  action,  and  may  fairly 
be  considered  as  different  muscles,  although  uni- 
ted at  the  mesial  plane  without  any  marked  line 
of  distinction. 

In  some  instances  a  line  may  be  traced  between 
the  dextral  and  sinistral  halves  of  the  Azygus 
uvnlse  and  this  hne,  exactly  in  the  course  of 
the  mesial  plane,  which  also  divides  into  similar 
parts,  dextrad  and  sinistrad,  the  Diaphragma,  Con-. 
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stricter  cunni,  Sphincteres  ani,  and  Orbicularis  oiis. 
For  though  some  anatomists  have  divided  the  last 
into  two  semiorbicular  muscles,  assigning  one  to 
the  coronal  and  the  other  to  the  basilar  lip ;  yet 
nature  has  chosen  to  divide  it  otherwise,  placing 
the  halves  on  the  two  sides,  and  forming  their 
union  at  the  mesial  line,  as  is  evident  from  hemi- 
plegia and  hair-lip. 

The  only  pair  that  is  not  divided  by  the  mesial 
plane,  or  between  whose  halves  the  mesial  plane 
is  not  interposed,  is  the  two  Arytaenoidei  obliqui ; 
and  the  only  muscle  which  crosses  that  plane,  and 
is  not  naturally  distinguished  into  halves,  is  the 
Arytsenoideus  transversus. 

But  among  the  muscles  which  are  reckoned  in 
pairs,  there  are  several  groups  on  one  side  which 
have  corresponding  groups  on  the  other,  and  where 
each  group  is  considered  as  forming  but  one  muscle. 
Among  these  groups  are  the 

Constrictores  pharyngis  superiores 
Constrictores  pharyngis  medii 
Constrictores  pharyngis  inferiores 
Interspinales  cervicis 
Interspinales  dorsi 
Interspinales  lumborum 
Intertransversarii  priores  colli 
Intertransversarii  posteriores  colli 
Intertransversarii  dorsi 
Intertransversarii  lumborum 
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Levatores  costarum  breviores 
Levatores  costarum  longiores 
Intercostales  externi 
Intercostales  interni 
Lumbricales  manuum 
Lumbricales  pedum 
and  a  great  many  more. 

Even  various  muscles,  that  in  their  appearance 
have  not  the  most  distant  analogy  to  groups,  are 
composed  of  parts  that  have  different  attachments, 
and  that  act  as  separate  independent  muscles. 
The  common  flexors  of  the  toes  and  fingers  are 
muscles  of  this  kind.  The  fibres  of  these  have 
similar  origins  but  different  insertions  :  the  fibres 
of  others,  as  the  Pectoralis,  have  different  origins 
but  a  similar  insertion  :  while  a  third  kind,  as  the 
Trapezius,  have  different  origins  and  different  in- 
sertions. 

The  groups  and  muscles  of  one  side,  that  have 
groups  and  muscles  corresponding  on  the  other, 
are,  according  to  Albinus,  about  two  hundred  and 
thirty-two ;  not  including  the  Arytaenoidei  obliqui, 
nor  the  halves  of  muscles  that  are  divided  by  the 
mesial  line. 

Yet,  besides  excluding  from  this  enumeration  the 
muscles  of  the  heart,  the  stomach,  intestines,  and 
urinary  bladder,  he  has  also  excluded  some  of  the 
muscles  that  are  pictured  in  his  tables,  as  the 
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ciliaris*  and  the  thjreo-epiglotticiis  major  and  mi- 
Aorf  >  avoidipg,  though  not  always,  those  trifling 
distinctions  that  distract  the  attention,  and  unne- 
cessarily multiply  the  number  of  muscles. 

The  making  of  more  trifling  distinctions,  the 
notice  of  several  lusus  naturae,  and  collections  of 
facts  equally  unimportant,  which  he  has  despised, 
remain  to  be  the  objects  of  modern  discovery,  and 
may,  if  we  choose,  be  made  a  pretence  for  accusing 
him  of  neglect  or  inaccuracy  ;  be  made  the  means 
of  impressing  the  public  with  a  favourable  idea  of 
our  own  patience,  acuteness,  and  diligence ;  and 
the  means,  at  the  same  time,  of  establishing  for 
ourselves  a  temporary  reputation  with  .he  hunters 
of  novelties  that  swarm  among  the  thoughtless,  il- 
literate, and  vulgar. 


*  Albln.  Tab.  Muscul.  XI.  fig.  2.  a,  b,  c,  J,  e. 
t  Albi'n.  Tab.  Muscul.  XII.  fig.  3.  /,     h  ;  fig.j.a,l,c  ; 
et  fig.  3.  /,  i,/. 
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Regions  into  which  the  Muscles  are  arra 
according  to  Innes. 


I.  Muscles  of  the  Teguments  of  the  Cranium. 

Occipito-frontalis 
Corrugator  supcrciKi 

n.  Muscles  of  the  Ear. 

1.  Common 

Attollens  aurem 
Anterior  auris 
Retrahentes  auris 

2.  Proper 

Helicis  major 
Helicis  minor 
Tragic  us 
Antitragicus 
Transversus  aurfs 

3.  Internal 

Laxator  tympani 
Tensor  tympani 
Stapedius 

in.  Muscles  of  the  Eyelids. 

Orbicularis  palpebrarum 
Levator  palpebrse  superioris 
6 
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IV.  Muscles  of  the  Eyeball. 

1.  Straight 

Levator  oculi 
Depressor  oculi 
Adductor  oculi 
Abductor  oculi 

2.  Oblique 

Obliquus  superior,  seu  Trochlearis 
Obliquus  inferior 

V.  Muscle  of  the  Nose. 

Compressor  naris 

"VI.  Muscles  of  the  Mouth  and  Lips. 

1.  Above 

Levator  anguli  oris  ' 
Levator  labii  superioris  alaeque  nasi 
Depressor  labii  superioris  alaeque  nasi 

2.  Below 

Depressor  anguli  oris 

Depressor  labii  inferioris 

Levator  labii  inferioris 
j8.  Outward 

Buccinator 

Zygomaticus  major 

Zygomatic  us  minor 
4.  Common 

Orbicularis  oris 

B  2 
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VII.  Muscles  of  the  Lower  Jaw. 

Temporalis 
Masseter 

Pterygoideus  internus 
Pterygoideus  externus 

VIII.  Muscles  which  appear  about  tlie  anterior  part  of 

the  Neck 

Musculus  cutaneus,  vulgo  Platysma  my- 
oides 

Sterno-cleido  mastoideus 

IX.  Muscles  situated  betisDeen  the  Lower  Jaw  and , 

Os  Hyoides. 

1.  Before 

Digastricus 
Mylo-hyoideus 
Genio-hyoideus 
Genio-hyo-glossus 

2.  At  the  side  . 

Hyo-glossus 
Lingualis 

X.  Muscles  situated  between  tlic  Os  Hyoides  and 

Trunks 

First  Layer 

Sterno-hyoideus 
Omo-hyoideus 
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Second  Layer 

Sterno-thyroideus 

Thyreo-hyoideus 

Crico-thyroideus 

XI.  Muscles  situated  between  the  Lower  Jaw  and 
Os  Hyoides  laterally. 

Stylo-glossus 
Stylo-hyoideus 
Stylo-pharyngeus 
Circumflexus,  seu  Tensor  palati 
Levator  palati 

Xn.  Muscles  situated  about  the  entry  to  the  Fauces. 

1.  On  the  side 

Constrictor  isthmi  faucium 
Palato-pharyngeus 

2.  In  the  middle 

Azygos  uvulas 

Xin.  Muscles  situated  on  the  posterior  part  of  tlw 
Pharynx. 

Constrictor  pharyngis  inferior 
Constrictor  pharyngis  medius 
Constrictor  pharyngis  superior 

XIV.  Muscles  situated  about  the  Glottis. 

Crico-arytasnoideus  posticus 
Crico-arytaenoideus  lateralis 
Thyreo-arytainoideus 
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I. 

Arylaenoideus  obliquus 
Arytaenoideus  transversus 
Thyreo-epiglottideus 
AiytEeno-epiglottideus 

XV.  Muscles  situated  on  the  anterior  part  of  tlt/e 

Abdomen. 

Obliquus  descendens  externus 
Obliquus  ascendens  intemus 
Transversalis 
Rectus  abdominis 
Pyramidalis 

XVI.  Muscles  about  the  Male  Organs  of  Generation: 

1.  Testes 

Dartos 
Cremaster 

2.  Penis 

Erector  penis 

Accelerator  urina^,  seu  Ejaculator  se- 

minis 
Transversus  perinaei 
Transversus  perinaei  alter 

XVn.  Muscles  of  the  AnuX. 

Sphincter  ani 
Levator  ani 

XVIII.  Muscles  of  the  female  Organs  of  Generation, 

Erector  Clitoridis, 
Sphincter  Vaginae 


REGIONS  OF  INNES. 


53 


XIX.  Muscles  situated  within  the  Pelvis. 

Obturator  internus 
Coccygeus 

XX.  Muscles  situated  within  tlw  Cavity  of  the  Abdo- 

men, 

Diaphragma 
Quadratus  lumborum 
Psoas  parvus 
Psoas  magnus* 
Iliacus  intemus* 

XXI.  Muscles  situated  on  the  anterior  part  of  the 

'  Thorax, 

First  Layer 

Pectoralis  major 
Second  Layer 

Subclavius 

Pectoralis  minor 

Serratus  magnus 

XXII.  Muscles  situated  between  the  Ribs  and  within 

the  Thorax. 

Intercostales  externi 
Intercostales  interni 
Triangularis,  seu  Sterno-costalis 


*  See  Reg,  XXIX. 
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XXIII.  Muscles  situated  on  the  anterior  part  of  the 

Neck,  close  to  the  Vertebra. 

Longus  colli 

Rectus  capitis  mternus  major 
Rectus  capitis  internus  minor 
Rectus  capitis  lateralis 

XXIV.  Miscles  situated  on  the  posterior  part  of  the- 

Trunk. 

First  Layer 

Trapezius,  seu  CucuUs^ris 

Latissimus  dorsi 
Second  Layer 

1.  On  the  back 

Serratus  posticus  inferior 
Rhomboideus  major  et  mino? 

2.  On  the  neck 

Splenius  capitis  et  colli 

3.  Single  pair 

Serratus  superior  posticus 
Third  Layer 

1 .  On  the  back 

Spinalis  dorsi 
Longissimus  dorsi 
Sacro-lumbalis 

2.  On  the  neck 

Complexus 
Trachelo-mastoideus 
levator  scapula? 
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1.  On  the  back 

Semispinalis  clorsi 
Multifidus  spincC 

2.  Posterior  part  of  the  neck 

Semispinalis  colli 
Transversalis  colli 

3.  Below  the  posterior  part  of  the  occiput 

Rectus  capitis  posticus  major 
Rectus  capitis  posticus  minor 
Obliquus  capitis  superior 
Obliquus  capitis  inferior 

4.  On  the  side  of  the  neck 

Scalenus  anticus 
Scalenus  medius 
Scalenus  posticus 

5.  Between  the  spinous  and  transverse  p 

cesses  of  contiguous  vertebrce 
Interspinales  colli 
Intertransversales  colli 
Interspinales  dorsi  et  lumborum 
Intertransversales  dorsi 
Intertransversales  lumborum 

XXV.  Muscles  of  the  Superior  Extremities, 

On  the  scapula 
1.  Behind 

Supra-spinatus 

Infra-spinatus 

Teres  minor 
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2.  Along  the  inferior  costa  of  the  scapiila 

Teres  major 

3.  Before  the  scapula 

Deltoides 
Coraco-brachialis 

4.  Beneath  the  scapula 

Subscapularis 

XXVI.  Muscles  situated  on  tJw  Os  Humeri, 

1 .  Before 

Biceps  flexor  cubiti 
BrachiaHs  internus 

2.  Behind 

Triceps  extensor  cubiti 
Anconeus 

^XVIl.  Muscles  situated  on  the  Cubit  or  Fore-arm 
First  Class 

Flexors  and  extensors  of  the  whole  hand 

1.  Flexors 

Palmaris  longus 
Palmaris  brevis 
Flexor  carpi  radialis 
Flexor  carpi  ulnaris 

2.  Extensors 

Extensor  carpi  radialis  longior 
Extensor  carpi  radialis  brevior 
Extensor  carpi  ulnaris 
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Second  Class 

riexors  and  extensors  of  the  fingers 

1.  Flexors 

Flexor  sublimis  perforatum 
Flexor  profundus  perforans 
Lumbricales 

2.  Extensors 

Extensor  digitorum  communis 
Third  Class 

Supinators  and  pronators,  or  tliose  that  roll  th^ 
radius  on  the  uhia 

1.  Supinators 

Supinator  radii  longus 
Supinator  radii  brevis 

2.  Pronators 

Pronator  radii  teres 
Pronator  radii  quadratus 

XXVni.  Muscles  situated  on  the  Hand  chiefly, 

1.  Muscles  of  the  thumb 
Flexors 

Flexor  longus  pollicis  manus 
Flexor  brevis  pollicis  manus 
Flexor  ossis  metacarpi  pollicis,  seu  Opp®- 
nens  pollicis 
Extensors 

Extensor  ossis  metacarpi  pollicis  manu?. 
Extensor  primi  internadii 
Extensor  secundi  internadii 
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Abductor  pollicis  manus 
Adductor  pollicis  manus 

2.  Muscles  of  the  fore-finger 
1  Indicator 

Abductor  indicis  manus 

3.  Muscles  of  the  Httle  finger 

Abductor  minimi  digiti  manus 
Adductor  metacarpi  minimi  digiti  manus 
Flexor  parvus  minimi  digiti 

4.  Muscles  between  the  metacarpal  bones 

Interossei  interni,  viz. 

Prior  indicis 

Posterior  indicis 

Prior  annularis 

Interosseus  auricularis 
Interossei  extemi,  seu  bicipites,  viz, 

Prior  medii 

Posterior  medii 

Posterior  annularis 

XXIX.  Muscles  of  the  Inferior  Extremities. 

Muscles  on  the  outside  of  the  pelvis,  whicji 

are  called  muscles  of  the  thigh 
1.  Before 

Psoas  magnus* 

Iliacus  internus* 

Pectinalis 


-*  See  Reg.  XX. 
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Triceps  adductor  femoris,  comprehend- 
ing 

Adductor  longus  femoris 
Adductor  brevis  femoris 
Adductor  magnus  femoris 
Obturator  externus 
2.  Behind 
First  Layer 

Gluteus  maximus 
Second  Layer 

Gluteus  medius 
Third  Layer 

Gluteus  minimus 

Pyriformis 

Gemini 

Quadratus  femoris 

XXX.  Muscles  situated  on  the  Thigh. 

1.  Outside 

Tensor  vaginae  femoris 

2.  Inside 

Sartorius 
Gracilis 

3.  Before 

Rectus 

Vastus  externus 
Vastus  intemus 
Cruralis 

4.  Behind 

Semitendinosus 

6 
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Semimembranosus 
Biceps  flexor  cruris 
Fopliteus 

XXXI.  Muscles  situated  on  the  Leg* 
First  Class 

Extensors  and  flexors  of  the  foot 

1.  Extensors 

Gastrocnemius  externus,  seu  Gemellus 
Soleus,  seu  Gastrocnemius  intemus 
Plantaris 

2.  Flexors 

Tibialis  anticus 
Tibialis  posticus 
Peroneus  longus 
Peroneus  brevis 
Second  Class 

Common  extensors  and  flexors  of  the  toes 

1.  Common  extensors 

Extensor  longus  digitorum  pedis 
Extensor  brevis  digitorum  pedis 

2.  Flexors 

Flexor  brevis  digitorum  pedis,  seu  Su- 
blimis  perforatus 

Flexor  longus  digitorum  pedis,  seu  Pro- 
fundus perforans 

Flexor  digitorum  accessorius,  ^eu  massa 
carnea  Jacobi  Sylvii 

Lumbricales  pedis 
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XXXn.  Muscles  which  are  chief y  situated  on  the 
Foot. 

1.  Muscles  of  the  great  toe 

Extensor  proprius  poUicis  pedis 
Flexor  longus  pollicis  pedis 
Flexor  brevis  pollicis  pedis 
Abductor  pollicis  pedis 
Adductor  pollicis  pedis 

2.  Muscles  of  the  little  toe 

Abductor  minimi  digiti  pedis 
Flexor  brevis  minimi  digiti  pedis 

3.  Muscles  from  the  metatarsal  bones 

Interossei  pedis  externi 

Bicipites,  viz. 

Abductor  indicis  pedis 
Adductor  indicis  pedis 
Adductor  medii  digiti  pedis 
Adductor  tertii  digitii  pedis 

Interossei  pedis  interni,  viz. 

Abductor  medii  digiti  pedis 
Abductor  tertii  digiti  pedis 
Abductor  minimi  digiti  pedis 

4.  Trajisversalis  pedis 
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In  the  Second  Book  of  Historic  Musculorum^ 
Albinus,  following  the  same  order  that  he  has  ob- 
served in  numbering  the  regions,  has  described 
the  relative  situations  of  the  muscles  as  they  pre- 
sent themselves  on  dissection ;  while  Innes,  with 
more  conciseness  and  method,  and  with  more  per- 
spicuity, though  not  with  the  same  accurate  mi- 
nuteness, has  endeavoured  to  communicate  the 
like  information,  by  subdividing  many  of  his  re- 
gions, and  classing  his  muscles  according  to  their 
layers.  His  description  of  the  muscles,  in  which 
he  first  mentions  their  origin,  then  their  insertion, 
and  at  last  their  uses,  is  agreeable  to  the  plan  of  the 
celebrated  Douglas. 

This  plan,  with  respect  to  perspicuity,  has  many 
advantages,  although  it  must  lead  to  erroneous 
conclusions,  if  the  student  infer  that  the  origin 
is  always  the  fixed  point,  and  the  insertion  al- 
ways the  moveable;  for  sometimes  the  one,  and 
sometimes  the  other,  is  the  moveable,  point,  al- 
though the  insertion  in  ordinary  cases  be  more 
frequently  so  than  the  origin.  It  tends  likewise  to 
promote  error,  by  directing  the  attention  chiefly 
to  the  opposite  extremities  of  a  muscle,  and  by  di- 
verting it  from  those  connections  which  muscles 
frequently  form  in  their  course  with  those  in  their 
vicinity.  Winslow  therefore,  who  dislikes  this  dis- 
tinction into  origins  and  insertions,  includes  both 
tinder  the  general  name  of  attachments. 

The  attachments  of  muscles  at  their  extremities. 
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Which  are  those  principally  mentioned  by  Innes, 
are  in  most  instances  conformable  to  what  were  ob- 
served by  Albinus ;  Und  this  correctness  in  point  of 
fact,  so  far  as  he  goes,  with  his  clearness  of  me- 
thod and  conciseness  of  description,  has  rendered 
his  work  one  of  the  most  popular,  convenient,  and 
Useful,  that  has  yetbeeij  published,  for  the  purposes 
of  dissectioDv 
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Regions  into  which  the  Muscles  are  arranged 
accorditig  to  Dumas. 


I.  Region  Epicranienne,  ou  du  Crane. 

Occipito-frontal 

II.  Frontal e,  ou  du  Front. 

Fronto-sourciliier 
C  utaneo-sourcillier 

III.  Palpebrale,  ou  des  Paupieres. 

Maxillo-palpebral 
Orbito-sus-palpebral 

IV.  Orbitaire,  ou  des  Orbites. 

Optico-trochlei-scleroticien 

Maxillo-scleroticicn 

Sus-optico-spheni-sclerot  i  c  i  en 

Soiis-opti-spheno-scleroticien 

Orbito-intus-scleroticien 

Orbito-extas-scleroticien 

V.  Auriculaire  Externe,  ou  des  Oreilles. 

Temporo-conchinien 
Zigomato-conchinien 
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Mastoi'do-conchini  n 
Antheli-tragique 
C  on  c  ho-tragi  que 
Helix 

Concho-helix 
Concho-anthelix 

VI.  Auriculaire  Interne^  ou  de  VOule. 

Salpingo-malleen 
Spheni-salpingo-rmalleen 
Acoustico-malleen 
Pyramido-stapedien 

VII.  Malaire,  ou  Laterale  de  la  Tace^ 

Arcadi-temporo-maxillairc 

Zigomato-maxillaire 

Alveolo-maxillaire 

Vin.  Nasale,  ou  du  Nez. 

Maxillo-labii-nasal 
Maxillo-alveoli-nasal 
Fronto-nasal 
Maxillo-narinal 

IX.  Labinle,  ou  des  Levres. 

Orbito-maxilli-labial 
Sus-maxillo-labial 
Naso-labial 
Labial 

Sous-maxiUo-Iabial 
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Grand  zigomato-labial 
Petit  zigomato-labial 

X.  PterigO'inaxillaire,  ou  Interne  de  la  Face. 

Pterigo-anguli-maxillaire 
Pterigo-colli-maxillaire 

XI.  Maxillaire  Inferieure,  ou  du  Menton. 

Mentonier-labial 

Sous-maxillo-cutane 

Mastoido-hygenien 

XII.  TracJielo-tJiorachiqiie,  ou  SuperficielTe  Anterieure 

du  Cou. 

Thoraco-maxilli-facial 
Sterno-clavio-masto'idien 

XIII.  TracJielo-Hydidienne,  ou  Profonde  Anterieure 

du  Cou. 

Stylo-hyoidien  ■■ 

Mylo-hyoi'dien 

Genio-hyoidien 

Sterno-hyoidien 

Scapulo-hyoidien 

Sterno-thyroidien 

Hyo-thyroidien 

XIV.  Lanjngienne,  ou  du  Larynx. 

Crico-thyroidien 
Crico-creti-arithenoidien 
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Crico-lateri-arithenoi'dien 

Thyro-arithenoidien 

Arithenoi'diens  obliques 

Arithenoidien  transversal 

Thyro-epiglotique 

Aritheno-epiglotique 

Glosso-epiglotique 

XV.  Palatine,  ou  du  Palais, 

Glosso-staphilin 

Palato-pharyngien 

Petro-salpingo-staphilin 

Spheno-salpingo-staphilin 

Palato-staphilin 

XVI.  Glo^sieime,  ou  de  la  Langue. 

Genio-glosse 
Stylo-glosse 
Hyo-condro-giosse 
Lingual  ..: 

XVII.  Fharijngienne,  ou  du  Pharynx,  ' 

Stylo-thyro-pharyngien 

Petro-^alpingo-spheno-pharyngien 

Pterigo-syndesmo-staphili-pharyngien 

Hyo-glosso-basi-pharyngien 

CricQ-thyro-pharyngien 
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XVIII.  Costo-ster  nak,  m  Anterieure  du  Thorax. 

Sterno-costo-clavio-humeral  ' 

Costo-coracoidien 

Costo-claviculaife 

XIX.  Spim-costale,  ou  Laterale  du  Thorax. 

Costo-basi-scapulaire 

Inter-lateri-costaux 

Sus-costaux 

XX.  Thof-aco-pleurale,  ou  Interne  du  Thurax. 

Sterno-costal 

Inter-pleuri-costaux 

Sous-costaux 

XXI.  Ahdominde,  ou  de  V Abdomen. 

Ilio-pubi-costo-abdominal 
Ilio-lumbo-costi -abdominal 
Lumbo-ili-abdominal 
Pubio-sternal 
Pubio-ombilical 

XXII.  Thoraco-abdommale,  ou  Diaplir  'agonatique. 

Thoraco-abdominal 

Occipiu-ao  is-aciomien 
C  lorso-scapuiajire 
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Cervici-dorso-costal 
Trachelo-anguli-scapulaire 

XXIV.  Dorso-lo7nbaire,  ou  du  JDos  et  des  Lombcs. 

Dorsi-lumbo-sacro-humeral 
Dorsi-lurabo-costal 

XXV.  Cervico-occipitale,  ou  Posterieure  du  Cou  et 

de  la  Tete. 

Cervico-dorsi-mastoidien 

Dorso-trachelien 

Dorsi-trachelo-occipital 

Trachelo-mastoidien 

Spini-axoido-occipital 

Tuber-atloido-occipital 

Trachelo-atloido-occipital 

Spini-axoido-tracheli-atloidien 

XXVI.  Spifiale,  ou  Posteriaire  de  la  Chlonne  Epiniere. 

Lumbo-costo-trachelien 

Lumbo-dorso-trachelien 

Lumbo-dorso-spinal 

TransversG-spinal 

Inter-epineux 

Inter-transversairc 

XXVII.  Pre-spinale,  ou  Anterieure  de  la  Colonnc 

Epiniere. 

Grand  trachelo-basilaire 
Petit  trachelo-basilaire 
6 
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Tranchelo-atloido-basilaire 
Pre-dorso-cervical 
Pre-lumbo-pubien 
Pre-lumbo-trochantin 

XXVni.  Transverso-spinale,  oil  Later  ale  de  la  CO' 
lonne  Epiniere. 

Trachelo-costal 

1110-  lumbi-costal 
Ischio-coccigicn 

XXIX.  niaque  Externe,  ou  des  Fesses., 

1111-  sacro-femoral 
Ilio-trochanterien 
Ilio-ischii-trochanterien 
Sacro-ili-trochanterien 
Ischio-spini-trochanterien 
Intra-pelvio-trocbanterien 
Tuber-ischio-trochanterien 

XXX.  Biaque  Interne,  ou  du  Bassin. 

Iliaco-trochantin 

Pubio-coccigi-annulaire 

Pubio-coccigi-vesical 

XXXI.  Annulaire,  ou  de  VAfius. 

Coccigio-cutane-sphincter 
Recto-cutane-sphincter 


REGIONS  OF  DUMAS.  41 

XXXII.  Perineo-sexuelle,  ou  du  Perine  et  des  Or^ 

ganes  Sexiiels. 

Ischio-pubi-prostatique 

Ischio-caverneux 

Bulbo-syndesmo-caverneux  ' 

Pubio-prostatique 

Anulo-syndesmo-clitoridien 

Ischio-clitoridien 

XXXIII.  ScapuIairCy  ou  de  VEpmle. 

Sous-acromio-clavi-humeral 

Sus-spini-scapulo-trochiterien 

Sous-spini-scapulo-trochiterien 

Margini-sus-scapulo-trochitericn 

Anguli-scapulo-humeral 

Sovis^scapulo-trochinien 

Goraco-humeral 

XXXIV.  HumerO'Claviculaire,  ou  Anterieure  du 
Bras. 

Scapulo-coraco-radial 
Kumero-cubital 

XXXV.  Hwnero-olecraniemie,  ou  Posterieure  du 

Bras. 

Tri-scapulo-humero-olecranien 
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XXXVI.  Cubito-palmairei  ou  Anterieure  de  I'avant 
Bras. 

Epitrochlo-radial 
Epitrochlo-metacarpien 
Epitrochlo-carpi-palmaire 
Epitrochlo-coroni-phalanginien 
Epitrochli-cubito-carpien 
Radio-phalangettien  du  pouce 
Cubito-phalangettien  commun 
Cubito-radial 

XX^VII.   Cubito-olecranicnne,  ou  Posterieure  de 
Vavant  Bras. 

Humero-sus-radial 
Humero-sus-metacarpien. 
Epicondylo-sus-metacarpien 
Epicondylo-sus-phalangettien  commun 
Epicondylo-sus-phalangettien   du  petit 
doigt 

Epicondy-cubito-sus-metacarpien 

Epicondylo-cubital 

Epicondylo-radial 

Cubito-radi-sus-metacarpien  du  pouce 
Cubito-sus-phalangien  du  pouce 
Cubito-sus-phalangeltien  du  pouce 
Cubito-sus-phalangettien  de  Titidex 
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XXXVni.  Palnudre,  ou  Interne  de  la  Main. 
Palmaire-cutane 

Scapho-sus-phalanginien  du  pouce 
Carpo-phalangien  du  pouce 
Carpo-phalanginien  du  pouce. 
Metacarpo-phalanginien  du  pouce 
Carpo-phalangien  du  petit  doigt 
Second  carpo-phalangien  du  petit  doi^ 
Carpo-metacarpien  du  petit  doigt 
Annuli-tendino-phalangiens 
Sous-metacarpo-lateri.phalangiens 

XXXIX.  Sus'palmaire,  ou  Exferne  de  la  Main, 
Sus-metacarpo-lateri-phalangiei)s 

XL.  Temoro-peronienne,  ou  Externe  de  la  Cnisse. 
Ilio-aponeurosi-femoral 

XLI.  Femoro-rotulienne,  ou  Anterieure  de  la  Cuisse^ 
Pubio-femoral 

Extra-pelvio-pubi-trochanterien, 

Ilio-creti-tibial 

Ilio-rotulien 

Tri-femoro-tibi-rotulien 

XLII.  Fe7noro-pubie?me,  ou  Interne  dc'  la  Cuissi?, 

Sous-pubio-creti-tibial 
Spini-pubio-femoral 
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Sous-pubio-femoral 
Ischio-pubi-femoral 

XLin.  Fejnoro-poplite,  ou  Posterieure  de  la  Cuisse. 

Ischio-creti-tibial 

Ischio-popliti-tibial 

Ischio-femoro-peronier 

XLTV.  Creti-crurale,  ou  Anterieure  de  la  Jamhe. 

Tibio-sus-metatarsien 

Peroneo-sus-phalanginien  du  pouce 

Peroneo-tibi-sus-phalangettien  commun 

Petit-peroneo-sus-metatarsien 

Tibi-peroneo-tarsien 

Grand  peroneo-sus-metatarsien 

XLV.  Poplite-crurale,  ou  Posterieure  de  la  Jambe. 

Bi-femoro-calcanien 
Petit  femoro-calcanien 
Femoro-popliti-tibial 
Tibio-peronei-  calcanicn 
Peroneo-phalanginien  du  gros  orteil 
Tibio-phalangettien  commun 
Tibio-tarsien 

XLVI.  Sus-plantaire,  ou  Superieure  du  Pied. 

Calcaneo-sus-phalangettien  commun 
Sus-metatarso-lateri-phalangiens 
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XLVli.  Plantaire,  ou  Inferieiire  du  Pied. 

Calcaneo-phalanginien  commun 
Planti-tendino-phalangien 
Calcaneo-phalangien  du  pouce 
Tarso-phalangien  du  pouce 
Tarso-metatarsi-phalangien  du  pouce 
Metatarso-phalangien  du  pouce 
Calcaneo-phalangien  du  petit  doigt 
Metatarso-phalangien  du  petit  doigt 
Sous-metatarso-lateri-phalangiens 
In  the  table  of  Albinus,  the  number  of  regions 
is  only  forty-eight,  after  reckoning  separately  the 
two  halves  of  those  which  are  double.    In  that  of 
Dumas,  the  number,  however,  amounts  to  forty- 
seven,  even  reckoning  the  double  regions  as  sin- 
gle.   His  motives  for  dividing,  or  rather,  to  use  a 
more  accurate  expression,  for  frittering  the  body 
into  so  many  parts,  are  to  me  incomprehensible. 
The  only  obvious  consequences  that  can  follow, 
are  an  additional  burden  on  the  memory,  already 
overloaded,  and  some  more  difficulties  thrown  in 
the  way  to  retard  our  progress  towards  matters  of 
importance. 

As  this  sort  of  division  is  arbitrary,  and  resem- 
bles the  division  of  a  book  into  chapters,  the  num- 
bers and  titles  of  the  different  chapters  in  which 
the  muscles  of  the  body  are  described,  are  the  num- 
bers and  titles  which  Albinus  and  Innes  bave  assign^ 
cd  to  their  regions.   The  proper  names  which  Du- 
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mas  has  given  to  his  regions  are  unnecessary ;  and 
not  only  unnecessary,  but  in  many  respects  ex- 
tremely incorrect,  and  calculated  more  to  mislead 
and  embarrass  than  afford  assistance  to  either  the  ana- 
tomist or  physiologist.  His  second  region  differs  from 
the  fu'st  only  as  a  part  differs  from  the  whole.  His 
labial  region  is  so  far  from  containing  all  the  mus- 
cles belonging  to  the  lips,  that  we  find  them  scat- 
tered through  no  less  than  four  different  regions. 
His  region  denominated  from  the  os  malae  con- 
tains the  temporal  and  buccinator  muscles;  the 
first  of  which  is  but  slightly  connected  with  either 
the  malar  bone  or  its  processes,  and  the  second 
not  at  all.    This  region  abo,  as  appears  from  the. 
.synonym,  was  meant  to  contain  all  the  muscles 
that  occupy  the  lateral  parts  of  the  face ;  and  yet 
it  contains  only  three  muscles,  one  of  which  is  si* 
tuated  principally  upon  the  lateral  aspect  of  the 
cranium.    The  inferior  maxillary  region  contains 
only  three  pairs  of  muscles ;  two  of  the  pairs  no- 
wise concerned  in  the  motions  of  the  bone  from 
which  the  region  has  derived  its  name,  and  only  an 
extremity  of  the  third  pair  to  be  found  within  the 
place  where  the  name  of  the  region  would  lead  us 
to  expect  the  entire  muscles.    In  some  cases  his 
regions  are  limited  to  a  certain  depth ;  and  the 
region  which  he  calls  trachelo-hyoi'dien  lies  be- 
neath the  trachelo-thorachique.  In  short,  he  is  re- 
gulated by  no  fixed  principle  in  imposing  these 
mimes ;  classing  the  muscles  sometimes  by  the  or- 
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gan  to  which  they  are  attached  at  one  of  their  ex- 
tremities, sometimes  by  the  place  which  they  prin- 
cipally occupy,  and  sometimes  by  the  stratum  in 
which  they  are  arranged. 

His  names  of  the  muscles  are  borrowed  chiefly 
from  Professor  Chaussier,  with  some  alterations, 
and  with  some  additions  which  he  calls  improve- 
ments,   Chaussier  had  propased  to  name  the  mus- 
cles from  their  attachments  ;  but  when  the  attach- 
ments happened  to  be  numerous,  the  name  was 
confined  to  the  more  remarkable  or  characteristic. 
Dumas  in  his  names  endeavours  to  express  the 
whole  of  the  attachments ;  so  that  his  names,  in 
point  of  length,  exhibit  often  the  appearance  of 
sentences.    Chaussier  in  his  names  had  been  aim- 
ing at  something  like  u  definition  ;  and  Dumas  at 
something  resembling  a  description  :  But  names 
in  general  differ  from  both  definitions  and  descrip- 
tions ;  and  whether  they  be  descriptive  or  arbitra- 
ry, to  facilitate  intercourse  in  speech  or  in  writing 
they  should  always  be  short.    It  is  true,  indeed, 
that  terms  significant  and  characteristic  are  em- 
ployed by  Linnaeus  to  express  the  classes  and  or- 
ders of  plants;  but  his  names  of  genera,  species, 
and  varieties,  have  no  other  meaning  than  what 
they  derive  from  arbitrary  use.    When  they  hap- 
pen to  possess  a  distinct  meaning,  arising.from  their 
etymons,  that  meaning  is  in  general  disregarded. 

In  Dumas'  names,  and  in  his  descriptions,  for 
be  had  found  that  descriptions  were  necessary 
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notwithstanding  his  names,  most  of  the  vagu* 
terms  "of  anatomy,  as  superior,  inferior,  posterior^ 
and  anterior,  occasionally  occur,  to  which  he  has 
added  several  that  are  new,  though  equally  vague  ; 
as,  extus,  intus,  extra,  intra,  pra,  and  the  French  pre- 
positions sus  and  sous,  that  are  every  where  associ- 
ated with  the  words  of  ancient  Greece  and  Rome, 
in  a  Frenchified  form. 

In  so  far  as  conjecture  may  here  entitle  us  to 
draw  a  conclusion,  the  object  of  this  writer,  if  he 
had  an  object,  in  contriving  these  names  and  ar- 
rangements, was  not,  by  a  temperate  spirit  of  re- 
form, to  remove  ambiguity,  error,  and  confusion, 
but,  prompted  by  a  desperate  rage  for  innovation, 
to  overturn  whatever  was  established,  and  to  sub- 
stitute in  its  place  nothing  that  had  not,  in  shadow 
or  substance,  the  appearance  of  novelty.   Yet  pos- 
sibly he  might  be  deceiving  himself;  for  at  the 
same  time  he  seems  to  have  been  actuated  by  a 
xeal  for  anatomy,  and  talks  with  enthusiasm  of  his 
improvements,  while  he  is  turning  light  mto  dark- 
ness, and  bringing  things  back,  so  far  as  he  can, 
from  a  certain  degree  of  order  and  arrangement,  to 
a  state  of  the  wildest  confusion  and  anarchy. 

His  attempts  in  osteology  arc  still  more  extrava- 
gant than  those  in  the  myology:  "  Dessault  (he  says) 
had  tried  to  unite  the  scalpel  of  the  anatomist  with 
the  compass  of  the  geometer;  but  I  (he  continues) 
have  pushed  these  curious  speculations  farther,  and 
with  regard  to  many  of  the  bones,  have  determined 
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their  figures  so  geometrically,  that  any  person  may 
construct  the  like  without  having  ever  seen  the 
originals 

"  Thus  I  have  assigned  geometrical  figures  to  the 
OS  frontis,  by  saying,  that  it  is  bent  from  below 
upwards  in  the  four  superior  fifths  of  its  surface, 
50  as  to  form  unequal  intersecting  segments  of  a 
circle ;  and  that  it  is  flattened  in  its  inferior  fifth, 
so  as  to  represent  lines  nearly  parallel : — to  the  pa- 
rietal bone,  by  observing,  that  if  four  equal  tri- 
angles be  raised  on  its  sides,  the  rest  will  be  the 
portion  of  a  sphere  formed  by  the  union  of  several 
concentric  circles ;  and  that  its  figure  will  then  be 
an  assemblage  of  concentric  circles  exhibiting  a 
portion  of  a  sphere  in  the  middle,  and  which  shall 
be  terminated  by  equal  triangles: — to  the  occipital 
bone,  by  shewing,  that  if  it  be  divided  into  equal 
parts,  the  result  will  necessarily  be  unequal  rhombs : 
— to  the  OS  spenoides,  by  making  it  appear  that  its 
figure  is  almost  a  perfect  cube  towards  its  middle, 
terminated  by  angles  of  unequal  magnitude ;  the 
extremities  of  which  will  be  opposed  to  the  crown 
of  the  head  by  the  revolution  of  half  a  circle,  one 
upon  the  other. 

"  I  have  explained  in  the  same  manner  (he  adds) 
the  figure  of  the  temporal,  and  the  figures  of  ma- 
ny of  the  other  bones  j  and  have  regularly  applied 
the  principles  of  geometry  in  my  descriptions,  both 
in  my  course  of  anatomical  physiology,  and  in  a 
separate  dissertation  on  the  subject." 
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These  fanciful  improvements  naturally  remind 
US  of  the  curiosities  that  are  sometimes  exhibited  in 
the  windows  of  toy-shops,  where  the  human  body, 
in  different  attitudes,  is  made  to  represent  the  let- 
ters of  an  alphabet;  or  of  those  maps  where  coun- 
tries are  figured  in  some  one  or  other  of  the  animal 
forms,  and  the  principles  of  anatomy  applied  to 
geography.    Such  strained  analogies,  when  viewed 
considerately,  are  so  far  from  being  any  improve- 
ment, that,  like  conundrums,  rebuses,  and  riddles, 
they  are  fitted  only  to  amuse  children  in  their  lei- 
sure hours.    It  is  much  to  be  regretted,  that  great 
talents  and  literary  acquirements,  influenced  by  a 
freakish  whim  or  a  passion,  should  ever  be  enga- 
ged in  such  puerile  conceits:  But  wisdom  and  ta- 
lent are  things  very  different ;  the  latter  implies 
nothing  that  is  either  prudent  or  temperate,  and 
may  therefore  be  employed  indiscriminately  in  the 
service  of  vice,  virtue^  or  folly. 


SYNONYMS 

OF 

ALBINUS,  INNES,  and  DUMAS. 


jAlBductor  brevis  poUicis  manus  al.  in.  du. 

Abductor  pollicis  manus,  Innes 
Scapho-sus-phalanginien  du  pouce, 

Dumas   25  28  38 

Abductor  brevis  alter  pollicis  manus 
Abductor  digiti  minimi  manus,  seu  au- 
ricularis 

Carpo-phalangien  du  petit  doigt...  25  28  38 
Abductor  digiti  minimi  pedis 

Calcaneo-phalangien  du  petit  doigt  30  32  47 

Abductor  indicis  manus   25  28 

Abductor  longus  pollicis  manus 

Extensor  ossis  metacarpi  pollicis 
manus 

Cubito-radi-sus-metacarpien  du 

pouce   24  28  37 

Abductor  pollicis  pedis 

Calcaneo-phalangien  du  pouce  ...  30  32  47 
Accelerator 

Accelerator  urinas,  seu  ejaculator 
se  minis 

Bulbo-syndesmo-cavemeux   I7  XQ  32 

D  2 
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Adductor  brevis  femoris  al.  in.  du. 

Sous-pubio-femoral   2?  ^9  42 

Adductor  longus  femoris 

Spini-pubio-femoral    27  29  42 

Adductor  magnus  femoris 

Ischio-pubi-femoral    27  29  42 


Adductor  ossis  metacarpi  digiti  minimi 
manus 

Adductor  metacarpi  digiti  minimi 
manus 

Carpo-metacarpien  du  petit  doigt  25  28  38 
Adductor  poUicis  manus 

Metacarpo-phalanginien  du  pouce  25  28  38 

Adductor  pollicis  pedis 

Tarso-metatarsi-phalangien  du 

DOUce   30  32  47 


Anconeus 

Epicondjlo-cubital   24  26  37 

Anterior  auriculae 

Zigomato-conchinien....,   2    2  5 

Antitragicus 

Antheli-tragique   6    2  5 

Aryttcnoideus  obliquus 

Arithenoidiens  obliques   8  14  14 

Arytasnoideus  transversus 

Arithenoidien  transversal   8  14  14 

Attollens  auric  ulam 

Temporo-conchinien   2    2  5 

Azygus  uvulae 

Palato-staphilin   8  12  15 
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Basio-glossus  ^  al.  in.  du. 

Cerato-glossus  L 

Chondro-glossus  J 

Hyo-glossus 

Hyo-chondro-glosse   8    9'  16 

Biceps  brachii 

Biceps  flexor  cubiti 

Scapulo-coraco-radial   23  26  34 

Biceps  cruris 

Biceps  flexor  cruris 

Ischio-femoro-peronier   27  30  43 

Biventer  cervicis  *    19 

Biventer  maxillae 

Digastricus 

Mastoido-hygenien  ,   8    9  H 

Brachialis  intemus 

Humero-cubital   23  26  34 

Buccinator 

Alveolo-maxillaire...,   3    6  7 

C 

Cervicalis  descendens  f 


*  Fide  Complexus,  Inncs  XXIV.  et  Dorsi-tracheli-occipi- 
tal,  Dumas  XXV. 

t  yUe  Sacro-lumbalis,  Innes  XXIV.  ct  Lumbo-costo-tra 
chdien,  Dumag  XXVI. 
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Ciliaris  al.  in.  I>u. 

Pars  orbicularis  palpebrarum   3 

Circumflexus  palati  mollis 

Circumflexus,  seu  tensor  palati 

Spheno-salpingo-staphilin   8  11  15 

Cleido-mastoideus 
Sterno-mastoideus  5 

Sterno-cleido-mastoideus 

Sterno-clavio-mastoidien   8    8  12 

Coccygeus 

Ischio-coccjgien ."   18  19  28 

Complexus 

Dorsi-tracheli-occipital    IQ  24  25 

Compressor  naris 

Maxillo-narinal   3    5  8 

Compressor  prostatic    18 

'CJonstrictor  cimni 

Sphincter  vaginae 

Anulo-syndesmo-cliteridien  .17  18  32 

Constrictor  inferior  pharyngis 

Crico-thyro-pharyngien    8  13  17^ 

Constrictor  medius  pharyngis 

Hyo-glosso-basi-pharyngien   8  13  17 

Constrictor  isuperior  pharyngis 

Pterigo-syndesmo-staphili-pharyn- 

gien   8  13  17 

Constrictor  isthmi  faucium 

Glosso-staphilin   8  12  15 

Coraco-brachialis 

Coraco-humeral   23  25  33 
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Coraco-hyoideus  Ai^.i^.i^u. 
Omo-hyoideus 

Scapulo-hyoidien   8  10  13 

Corrugator  supercilii 

Cutaneo-sourcillicr   3  12 

Cremaster   •,  

Crico-arytaenoideus  lateralis 

Crico-lateri-arithenoidien   8  14  14 

Crico-arytaenoideus  posticus 

Crico-crcti-arithenoidien... 8  14  14 

Crico-thyreoideus 

Crico-thyroidien   8  10  14 

Cruralis*   ^  ^'^ 

CucuUaris 

Trapezius 

Occipiti-dorso-clavi-sus-acromien    IQ  24  23 

D 

Deltoides 

Sous-acromio-clavi-humeral    22  25  33 

Bepressor  alae  nasi 

Depressor  labii  superioris  alaeque  nasi 

Maxillo-alveoli-nasal  ,   368 

Depressor  anguli  oris 

Sous-maxillo-labial   3    6  9 

Depressor  labii  inferioris 

Me  ntcmier  labial    3    6  11 


*  ^^'^'^^i^^^^^orO't'^ji-rotulien,  Dumas  XLI. 
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Diaphragma  al.  in.  bu'. 

Thoraco-abdominal   14  20  22 

E 

Epicrariius 

Occipito-frontalis- 
Occipito-frontal 

Fronto-sourcillier   Ill 

Erector  clitoridis 

Ischio-clitoridien....,.*.i.v   17  18  32- 

Erector  penis 

Ischio-caverneux  I7  iQ  ^2 

Extensor  brevis  digitorum  pedis 

Calcaneo-sus-phalangettien  com- 

"^un   •   29  SI  46 

Extensor  conimimis  digitorum  manus 

Epicondylo-sus-phalangettien  com- 

i^un   24  2^ 

Extensor  longus  digitorum  pedis 

Peroneo-tibi-sus-phalangettiencom- 

n^un    28  3I  44 

Extensor  major  pollicis  manus 
Extensor  secundi  internodii 
Cubito-sus-phalangettien  du  pouce  24  28  3.7 
Extensor  minor  pollicis  manus 
Extensor  primi  internodii 
Cubito-sus-pbalangien  du  police...  24  28  37 
Extensor  proprius  digiti  auricularis,  seu 
extensor  proprius  digiti  minimi  manus 


ALBINUS,  1NN£S,  AND  DUMAS. 


57 


Epicondylo-sus-phalangettien  du    al.  in,  du. 

petit  doigt   24  37 

Extensor  propius  pollicis  pedis 

Peroneo-sus-phalanginien  du  ponce  28  32  44 
Externus  mallei 

Laxator  tympani 

Spheni-salpingo-malleen    7    2  6 

F 

Flexor  brevis  digiti  minimi  pedis 

Metatarso-phalangien  du  petit  doigt  30  32  47 
Flexor  brevis  digitorum  pedis 

Flexor  brevis  digitorum  pedis,  sub- 
limis  perforatus 

Calcaneo-phalanginien  commun  30  31  47 
Flexor  brevis  pollicis  manus 

Carpo-phalanginien  du  pouce         25  28  38 

Flexor  brevis  pollicis  pedis 

Tarso-phalangien  du  pouce  30  32  47 

Flexor  longus  digitorum  pedis 

Flexor  longus  digitorum  pedis  pro- 
fundus perforans 

Tibio-phalangettien  commun  28  3I  45 

Flexor  longus  pollicis  manus 

Radio-phalangettien  du  pouce  24  28  36 

Flexor  longus  pollicis  pedis  • 

Peroneo-phalanginien  du  gros  orteil  28  32  45 
Flexor  parvus  digiti  minimi  manus 

Second  carpo-phalangien  du  pe- 

'it'^oigt..   25  28  38 
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G 

Gemellus  al.  in.  du. 

Gastrocnemius  externus,  seu  Ge, 
melius 

Bi-femoro-calcanien    28  31  45 

Gemini 

Ischio-spini  trochanterien   26  29  29 

Genio-glossus 

Genio-hyo-glossus 

Genio-glosse   8    9  1^ 

Genio  hyoideus 

Genio-hyoidien..,.   8    p  13 

Gluteus  magnus 

Gluteus  maximus 

Ilii-sacro-femoral  26  29  29 

Gluteus  medius 

Ilio-trochanterien    26  29  29 

Gluteus  minor 

Gluteus  minimus 

Ilio-ischii  trochanterien    36  29  29 

Gracilis 

Sous-pubio-creti-tibial..,   27  30  42 

H 

Hyo-thyreoideus 

Thyreo-hyoideus 

Hyo-tliyroldien   8  10  13 

I 

Iliac  us  intemus 

llUaco-trochantin   l6  29  30 
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Indicator  al.  iU.  du. 

Cubito-sus-phalangettien  de  I'index  24  28  37 
Infra-spinatus 

Sous-spini-scapulo-trochitericn  22  25  33 

Intercostales  externi 

Inter-lateri-costaux   20  22  19 

Intercostales  interni 

Inter-pleuri-costaux   20  22  20. 


Interossei  externi  digitorum  manus 

Interossei  externi,  sen  bicipites 

Sus-metacarpo-lateri-phalangiens  25  28  39 
Interrossei  externi  digitorum  pedis 

Interrossei  pedis  externi,  sen  bici- 
pites 

Sus-metatarso-lateri-phalangiens...  30  32  46 
Interossei  interni  digitorum  manus 

Sous-metacarpo-lateri-phalangiens  25  28  38 
Interossei  interni  digitorum  pedis 

Sous-metatarso-lateri-phalangiens    30  32  4T 


Interspinales  cervicis 
Interspinales  colli 

Interepineux   ,   I9  24  20 

Interspinales  dorsi 

Lumbo-dorso-spinal    1q  25. 

Interspinales  lumborum   19  24 

Intertransversarii  dorsi 

Intertransversales  dorsi   19  24 

Intertransversarii  lumborum 

Intertransversales  lumborum  19  24 

Intertransversarii  posteriores  colli 
Intertransversarii  priores  Colli 
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Intertransversales  colli  al.  in.  du. 

Intertransversaires    21  24  26 

L 

Latissimus  colli 


Musculus  cutaneus,  vulgo  platysma 


myoides 

Thoraco-maxilli-facial   8    8  12 

Latissimus  dorsi 

Dorsi4umbo-sacro-humeral  ig  24  24 

Laxator  tympani 

Acoustico-malleen   7  6 

Levator  anguli  oris 

Sus  maxillolabial  ,   369 

Levator  ani 

Pubio-coccigi-annulaire   18  I7  30 

Levatores  breviores  costarum 
Levatores  longiores  costarum 

Sur-costaux   19  20 

Levator  labii  superioris 

Levator  labii  superioris  alaeque  nasi 

Orbito-maxilli-labial...   3    6  g 

Levator  menti 

Levator  labii  inferioris 

Sous-maxillo-cutane   3    6  11 

Levator  palati  mollis 
Levator  palati 

Petro-salpingo-staphilin   8  11  15 

Levator  palpebral  superioris 

Orbito-sus-palpebral   5    3  3 
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Levator  scapul£e  al.  in.  du, 

Trachelo-anguli-scapulaire  19  24  23 

.  liingualis 

Lingual   8    9  16 

Longissimus  dorsi 

Lumbo-dorso-traclielien   19  24  26 

Longus  colli 

Pre.dorso-cervical.....;  21  23  27 

Lumbricales  manus 

Anniili  tendino-phalangiens    25  -27  38 

Lumbricales  pedis 

Planti-tendino-phalangiens   SO  31  47 

M 

Major  helicis 

Helix   625 

Minor  helicis 

Concho-helix   6    2  5 

Masseter 

Zigomato-maxillaire    4    7  7 

Multifidus  spinse 

Transverso-spinal  19  24  4^ 

Mylo-hyoideus 

Mylo-hyoidien   8    9  13 

N 

Nasalis  labii  superioris 

Naso-labial  3  9 
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o 


Obliqims  extemus  abdominis  al.  in.  du. 

Obliquus  descendens  externus 

liio-pubi-costo-abdominal    12  15  21 

Obliquus  inferior  capitis 

Spini-axoi'do-tracheli-atloidien  19  i24  25 
Obliquus  inferior  oculi 

Maxillo-scleroticien    544 

Obliquus  internus  abdominis 

Obliquus  ascendens  internus 

IHo-lumbo-costi -abdominal    12  15  21 

Obliquus  superior  capitis 

Trachelo-atloido-occipital   IQ  24  25 

Obliquus  superior  oculi 

Obliquus  superior  oculi,  seu  troch- 
learis 

-  Optico-trochlei-scleroticien   5    4  4 

Obturator  externus 

Extra-pelvio-pubi-trochanterien  27  29  4I 
Obturator  internus 

Intra-pelvio-trochanterien   26  19  29 

Opponens  poUicis  manus 

Flexor  ossis  metacarpi  pollicis,  seu 
opponens  pollicis 

Carpo-phalangien  du  pouce   25  28  38 

Orbicularis  oris 

Labial   3    6  9 

Orbicularis  palpebrarum 

Maxillo-palpebral    3    3  3 
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P 


Palato-Dharvngeus 

AL.  IN.  DU. 

..    8  ]2  15 

Palmaris  brevis 

, ,  25  27  3^ 

Palmaris  longus 

. ,  24  27  36 

Pectineus 

Pectinalis 

.    27  29  41 

Pectoralis 

Pectoralis  major 

•J 

.   10  21  18 

Peroneus  brevis 

Petit  peroneo-sus-metatarsien  . , , , 

28  31  44 

Peroneus  longus 

28  31  44 

Grand  peroneo-sus-metatarsien 

28  31  44, 

Plantaris 

Petit  femoro-calcanien   

28  ^1  4=» 

Popliteus 

..  28  30  45 

Profundus 

Flexor  profundus  perforans 

Cubito.phalangettien  commun 

24  27  36 

Pronator  quadratus 

Pronator  radii  quadratus 

64  SYNONYMS  or  4 

Pronator  teres 

Pronator  radii  teres  al.  in.  du. 

Epitrochlo-radial   24  27  36 

Psoas  magnus 

Pre-lumbo-trochantin  16  29  27 

Psoas  parvus- 

Pre-lumbo-pubien   ,   16  20  27 

Pterygoideus  externiis 

Pterigo-colli-maxillaire    9    7  10 

Pterygoideus  internus 

Pterigo-anguli-maxillaire   Q    7  10 

Pyramidalis  • 

Pubio-ombilical   12  15  21 

Pyriformis 

Sacro-ili-trochanterien    26  29  29 

Q 

Quadratus  femoris 

Tuber-ischio-trochanterien  26  29  2Q 

Quadratus  lumborum 

Ilio-lumbi-costal   I6  20  28 

R 

Radialis  externus  brevior 

Extensor  carpi  radialis  brevior 

Epicondylo-sus-metacarpien    24  27  37 

Radialis  externus  longior 

Extensor  carpi  radialis  longior 

Huraero-sus-metacarpien    24  27  37 
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Radialis  internus 

AL. 

IN. 

DU. 

Flexor  carpi  radialis 

XT'     '  J.         1-  T 

iLpitrocnlo-metacarpien  , 

24 

27 

36 

Rectus  abdominis 

r UDio-sternal   

12 

15 

21 

Rectus  abducens  oculi 

Abductor  oculi 

Orbito-extus-scleroticien  ........ . 

4 

4 

Rectus  aaducens  oeuli 

All                                          1  " 

Aaductor  oculi 

Urbito-mtus-scleroticien   

,  5 

4 

4 

Rectus  attollens  oculi 

Levator  oculi 

ous-optico-spneni-scleroticien 

4 

4 

Rectus  deprimens  oculi 

Depressor  oculi 

Sous-opti-spheno-scleroticieii  .....  ^ 

5 

4 

4 

xxcclus  cruris 

XvCCtUS 

27 

30 

41 

Rectus  internus  major  capitis 

Crrand  trachelo-basilaire 

21 

23 

27 

Rectus  internus  minor  capitis 

retit  trachelo-basilaire  , 

21 

23 

27 

XS.CCLUS  laieraiis  capitis 

X racneio-atioido-basilaire         .  , 

21 

23 

27 

ivectus  posicus  major  capitis 

Snini -axniVl  r>_nmi  t^i  t-Q  1 

24 

25 

Rectus  DOSticus  minnr  rnnitic 

Tuber-atloido-Qccipital  

24 

25 
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Retrahentes  auriculjE  al.  in.  di^. 

Mastoido-conchinien    2    2  5 

Rhomboideus  major  7 
Rhomboideus  minor  5 

Cervici-dorso-scapulaire    19  24  23 

S 

Sacro-lmnbalis 

Lumbo-costo-trachelien   19  24  26 

Salpingo-pharyngeus 

Petro-salpingo-spheno-pharyngicn    8  17 

Sartorius 

Ilio-creti-tibial    27  30  4I 

Scalenus  medius  '\ 
Scalenus  posticus  / 
Scalenus  prior  V 

Scalenus  anticus  J 

Trachelo-costal   21  24  28 

Semimembranosus 

Ischio-popliti-tibial    27  30  43 

Semispinals  dorsi 

Transverso-spinal   19  24  26 

Semitendinosus 

Ischio-creti-tibial   27  30  43 

Serratus  anticus 

Pectoralis  minor 

Costo-coracoi'dien   10  21  18 

Serratus  magnus 

Costo-basi-scapulaire   11  21  19 
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Serratus  posticus  inferior  al.  in.  du. 

Dorsi-lumbo-costal    24  24 

Serratus  posticus  superior 

Cervici-dorso-costal   19  24  23 

Soleus 

Soleus,  seu  gastrocnemius  intemus 

Tibio-peronei-calcanien    28  31  45 

Sphincter  ani  externus 
Sphincter  ani 

Coccigio-cutane-sphincter   18  17  31 

Sphincter  ani  internus 

Recto-cutane-sphincter    18  31 

Spinalis  cervicis 

Semispinalis  colli 

Transverso-spinal   10  24  9fi 

C      •  T         t  .  •••••  y      ^'jj  4i\J 

opmaiis  Qorsi 

Lumbo-dorso-spinal    ig  2^  26 

Splenius  capitis 

Cervico-dorsi-mastoidien  -i 
Splenius  colli  ! 

Dorso-trachelien  J 
Splenius 
Stapedius 

Pyramido-stapedien    7    2  6 

Sterno-hjoideus 

Stemo-hjoidien    3  13 

Sterno-mastoideus 

Vide  cleido-mastoideus    3  3 

Sterno-thyreoideus 

Sterno-thyroidien    3 
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Stylo-glossus  D^- 
Stylo-glosse    8  ]1  l6 

Stylo-hyoideus 

Stylo-hyoidien  8  11  13 

Slylo-hyoideus  alter   S 

Stylo-pharyngeus 

Stylo-thyro-pharyngien  ,.v...   8  11  17 

Subclavius  ' 

Costo-claviculaire  10  21  18 

Sublimit 

Flexor  sublimis  perforatus 
Epitrochlo-coroni-phalanginien  ...  24  ^7  36 

Subsca^ularis 

Sous-scapulo-trochinien  22  25  33 

Supinator  brevis- 

Supinator  radii  brevis 

Epicondylo-radial  ..................  ^4  27  37 

Supinator  longus 

Supinator  radii  longus 

Humero-sus-radial  '..  24  27  37 

Supraspinatus 

Sus-spini-scapulo-trochiterien        22  25  33 

*T 

Temporalis 

Arcadi-temporo-maxillaire    4   7  7 

Tensor  tympani 

Salpingo-malleen  7    2  0 

Tensor  vaginae  femoris 

Ilio-aponeurosi-femoral   27  30  40 
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Teres  major  al.  in.  du. 

Anguli-scapulo-humeral   22  25  33 

Teres  minor 

Margini-sus-scapulo-trochiterien  22  25  33 
Thyreo-arytaenoideus 

Thyro-arithenoidien    8  14  14 

Thyreo-arytaenoideus  alter  minor  8 

Thyreo-cpiglottideus 

Thyro-epiglotique   I4  14 

Tibialis  anticus 

Tibio-sus-metatarsicn   28  31  44 

Tibialis  posticus 

Tibio-tarsien   28  3I  45 

Trachelo-mastpideus 

Trachelo-masto'idien    ig  24  25 

Tragicus 

Concho-tragique   ,          6    2  5 

Transversalis  cervicis 

Transversalis  colli  ig  24 

Transversus  abdominis 

Transversalis 

Lumbo-ili-abdominal  12  15  21 

Transversus  auriculae 

Concho-anthelix    6    2  5 

Transversus  perinei 

Ischio-pubi-prostatique   18  16  32 

Transversus  perinei  alter 

Ischio-pubi-prostatique    18  I6  32 
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Triangularis  sterni  al.  in.  du. 

Triangularis,  seu  sterno-costalis 

Sterno-costal    15  22  20 

Triceps  brachii 

Triceps  extensor  cubiti 

Tri-scapulo-humero-olecranien  23  26  3^ 

V 

Vastus  externus  -i 


Cruralis  iTri-femoro-tibi-rotulien 
Vastus  internus  J 

U 

Ulnaris  externus 

Extensor  carpi  ulnaris 

Epicondy-cubito.sus-metacarpien    24  27  3T 


Ulnaris  internus 

Flexor  carpi  ulnaris 

EpitrocWi-cubito-carpien    24  27  SQ 

Z 

Zygomaticus  major 

Grand  *igomato-labial   3    6  § 

Zygomaticus  minor 

Petit  zigomato-labial   3   6  9 


.1 
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Aleinus,  with  great  learning  and  industry,  has 
published  these  synonyms  in  his  Third  Book  of 
Historia  Musculorum.  The  principal  authors  whom 
he  has  quoted  are  here  arranged  in  the  order  of 
time ;  and  the  reason  why  earlier  writers  than 
Vesalius  are  seldom  referred  to,  is,  that  Vesalius 
was  among  the  last,  and  decidedly  the  greatest,  of 
the  anatomists  who  were  accustomed  to  distinguish 
the  muscles  by  descriptions  and  numbers,  rather 
than  by  names. 

This  table  will  be  useful  as  a  key  to  most  of  the 
writers  who  have  treated  of  myology,  from  the 
middle  of  the  sixteenth  to  nearly  the  middle  of  the 
eighteenth  century,  that  is,  from  the  time  of  Ve- 
salius to  Albinus ;  and  should  the  reader  peruse  it 
with  attention,  he  will  perceive  many  of  the  dif- 
ficulties with  which  anatomists  had  to  contend  in 
improving  this  part  of  their  science,  and  be  made 
sensible  of  many  obligations  that  are  laid  upon 
him  to  speak  of  their  errors  with  lenity  and  in- 
dulgence, and  to  mention  their  names  with  grati- 
tude and  respect. 
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The  Names  qf  these  Authors,  with  tJie  Periods  at  which 
they  began  to  flourish.  ' 


Sylv.       Sylvius  1539 

Ves.  Vesalius  .  . . .  1 543 

Valveid.  Valvej-da.  . . .  1556 

Col.      '  Columbus  ...  15  39 

Fal.  Fallopius  ...  156 1 

Fust.  Eustachius     i  ijdj 

Coiter.  Coiterus ....  1566 

Arant.  Arantius  . . .  1595 

Laur.  Laurentius  . .  1595 

Cas.  Casserius  .  . .  1600 

Fabric.  Fabricius  , . .  1602 

Riol.  Riolanus ....  1607 

Spig.  Spigelius  . .  .  1626 

Bucret.  Bueretiiis , .  .  1627 
T.Barth.  T.BarthoHnei64r 

Vesling.  Veslingius. . .  1641 

Drake      Drake  1641 

Diemer.  Diemerbroek  1649 

High.  Highmore  .  ,  1651 

Pecquet  Pecquet ....  165 1 


DcMar.  DeMarchett  1652 
Lower  Lower  .....  1665 
De  Graaf  De  Graaf . .  .  1668 
Molin.     Molinetti . , .  i66g| 

Steno       Steno  1669 

Du  Ver.  Du  Verney  1675. 
C.  Barth.  C.Bartholine  1675 

Dionis     Dionis  1683 

Vieus.  yieusseniug  1684 
Verheyen  Verheycn  . . .  1693 
Cowp.  Cowper  ....  1694. 
Littre      Littrc  I70(i 


Valsalv.  Valsalva  . .  .  .  1 704, 

Sant.  Santorini. . . .  1705 

Morg.  Morgagni . .  .  1706! 

Doug.  Douglas ....  1 707 

Heist.     Heister  1 7,1 1 

Win.  Winslow. . .  .  1719 

Senac      Senac  '724 

Monro     Monro  17^^ 


A 

Abductor  brevis  pollicis  manus 

Qui  poUicem  maxime  abducit,  Fes. 

Septimus  extremae  manus  musculus,  Co/, 

Septimus,  Fal. 

Pars  thenaris,  Riol. 

Abducens  pollicem,  Spig. 

Abductor  pollicis,  Cowp:  Doug. 

Pars  ejus  qui  le  thenar,  Win. 
Abductor  digiti  minimi  manus 

Vigesimus  manus  digitos  moventium,  Fef. 

Scxtus  extremae  manus  musculus,  Col. 
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Pars  hypothenaris  parvi  digiti,  Riol. 
Minimum  digitum  abducens,  Spig. 
Pars  abductoris  minimi  digiti,  Cowp. 
Extensor  tertii  internodii  minimi  digiti,  Doug. 
L'hypothenar  du  petit  doigt,  Win.  \ 
Abductor  digiti  minimi  pedis 

Dec.in)U5  septimus  pedis  digitos  moventium, 
Ves. 

Tertius  musculus  digitis  pedis  inserv;cns,  Cd. 
Parvus  musculus  ad  latus  minimi,  FaL 
Musculus  minimo  digito  abducendo  dicatus, 
'  Cas. 

Abductor  minimi  digiti,  Riol,  Cowp.  Dong. 
Minimum  abducensT^  *S^z^, 
\ji  metatarsienV  una  cum  eo  qui  le  grand  pa- 
rathenar.  Win, 
Abductor  indicis  manus 

\  ■       ■  ■  ■ 

Alter  musculus,  lateralibus  poUicis  motibus  in- 

serviens,  Ves. 
Septimus  poUicis  musculus,  f'-oL 
Primus,  Fal, 

Abductor  indicis,  Riol.  Doug^ 

Adducens  pollicem,  Spig, 

Adductor  pollicis,  Cowp. 

Le  demi-interosseux  de  I'index,  Win. 
Abductor  longus  pollicis  manus 

Vigesimus-secundus  digitos  moventium,  una 
cum  vigesimi-tertii  portione,  cujus  tendo 
in  primi  pollicis  ossis  radicem  implantatur, 
Ves. 
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Quinti  manus  exterioris  musculi,  Col,  pam 
quae  ad  primum  pollicis  articulum  proce- 
dit,  una  cum  ea  quae  ad  os  bjrachialis,  quo 
pollex  sulcitur. 

Secundi  et  tertii  pollicis  internodii  extensoris, 
Spig.  superior  portio,  una  cum  inferioris 
portione,  cujus  tendo  radici  primi  pollicis 
internodii  adnascitur. 

Extensor  primi  internodii  ossis  pollicis,  Cowp, 
Doug. 

Pars  ejus,  qui  le  premier  extenseur  du  pouce, 
ilia  autem,  qui  s'attache  au  bord  de  la 
base  de  la  premiere  phalange,  Win. 
Abductor  pollicis  pedis 

Decimus-octavus  pedis  digitos  moventium, 
Ves. 

Secundus  pedis  musculus  digitis  inserviens, 

pollicem  ab  aliis  digitis  deducens.  Col. 
Parvus  musculus  ad  latus  pollicis,  Fal. 
Pollicem  adducens,  Cas.  Spig. 
Abductor  pollicis,  Riol.  Cowp.  Doug. 
Pars  ejus  qui  le  thenar,  Win. 
Accelerator 

Primus  penis  musculus,  Ves.  Col.  Laiir. 
Accelerator,  Riol.  Morg.  Sant. 
Inferior,  sive  urethram  trahens,  Spig. 
Dilatator  urethras,  sive  accelerator  senunis 

et  urinae,  De  Mar. 
Urethram  dilatans,  De  Graaf. 
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Accelerator  urinse,  Cowp.  Dou^. 

Le  Bulbo-caverneux,  Win. 
Adductor  brevis  femoris 

Pars  quinti  femur  moventium,.  Ves. 

Pars  octavi  femoris  musculi,  Col. 

Secunda  pars  quinti  femur  moventium,  Fal. 

Alterum  caput  tricipitis,  Riol. 

Pars  flectentium  tertii,  Spij. 

Pars  tricipitis,  Cowp. 

Adductor  femoris  secundus,  Dou^. 

Le  second  muscle  du  triceps,  Win. 
Adductor  longus  femoris 

Pars  octavi  femur  moventium,  Fes. 

Fortasse  pars  septimi  femoris  musculi,  Co/^ 

Pars  prima  quinti  femur  moventium,  FaL 

Primum  caput  tricipitis,  Rial. 

Pars  flectentium  tertii  tricipitis,  Spi^. 

Pars  tricipitis,  Cowp. 
..  Adductor  femoris  primus,  Dou^. 

Le  premier  muscle  du  triceps,  Win. 
Adductor  magnus  femoris 

Pars  quinti  femur  moventium,  Fes. 

Pars  octavi  femoris  musculi,  Col. 

Tertia  pars  cum  quarta  quinti  moventium  fe- 
mur, Fal. 

Tertium  caput  tricipitis,  Riol. 
,  Pars  flectentium  tertii,  tricipitis,  Spig. 

Pars  tricipitis,  Cowp. 

Adductor  femoris  tertius  cum  quarto,  Dou^. 
Le  troisieme  muscle  du  triceps,  Win. 
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Adductor  ossis  metacarpi  digiti  auricularis 

lUorum  octo,  qui  quatuor  subserviunt  digitis, 

parvum  digitum  flectentium  primus,  Ves. 
Unus  octo  aliorum  musculorum,  &.c.  Col. 
Unus  illorum  pcjo  qui  inter  ossa  metacairpi 

continentur,  Fal. 
An  pars  hypothenaris  parvi  digiti,  RiolP 
Interosseus  ultimo  ossi  metacarpi  parte  m.anus 

externa  adhasrens,  Spi^. 
Pars  abductoris  minimi  digiti,  Cowp. 
Flexor  primi  internodii  minimi  digiti,  Doug. 
L'adducteur  oblique  du  quatrieme  os  du  mQ- 

tacarpe.  Win. 
Le  metacarpien,  Ejusd, 
Adductor  poUicis  manus 

Trium  qui  secundo  poUicis  ossi  famulantuf 

primus,  Ves. 
Pars  musculi  pollicem  flcctentis  volara  ver*. 

sus,  Col. 
Secundus,  Fal. 

Pars  hypothenaris  pollicis,  Riol. 

Est  haud  dubie  secundi  internodii  poUici^ 

flexor  primus,  Spig. 
Pars  flexoris  primi  et  secundi  ossis  pqllici|, 

Cowp. 

Adductor(pollicis)ad  minimum  digitum,Z)o^^. 
Pars  ejus  qui  le  meso-thenar,  Win. 
Adductor  pollicis  pedis 

Vide  musculos  primos  articulos  flectentes,  qui 

tertium  musculum  in  numero  succedunt, 

Ves.  ■ 
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Decern  musculos  singulis  digitis  pedis  binos 

inservientes,  Col. 
Parvos  musculos  quorum  quatuor  collocan- 

tur  in  planta,  Fal.  , 
An  hue  pertinent  musculi  in  pedio  ab  ipsius 

ossibu's  orti,  SylvJ 
Alius  musculus  transversus,  i?7o/. 
Interosseus,  Spig. 

Interosseus  ad  indicem  pertingens,  Bucrdt. 
Adductor  pollicis,  Cowp.  Doug. 
Pars  ejus,  qui  Tantithenar,  Win. 
Anconeus 

Angoneus,  RioJ. 
Anconaeus,  C(ywp. 

Angoneus  vel  cubitalis,  Riol.  Doug. 
Le  petit  anconci  Win.  , 
Anterior  auriculae  ,  ' 

Auricula  musculus  anterior,  ^ValsaJv,  , 
L'anterieur,  Vieus. 

Musculus  novus  conchae  proprius,  Smt. 

L'anterieur  de  I'oreille,  Win. 
Antitragicus 

Musculus  anti tragi,  Valsalv.  Sunt, 
Arytaenoideus  obliquus 

An  paris  crico-arytaenoidis  superioris,  Ver- 
heyen  ? 

De  quo  Morg.  quae  vero  post  has  locantur, 

saepe  in  plures  junctae  fascicules,  &c. 
Arytaenoideus  minor,  Dou^. 
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An  ad  eum  pertinet  arytaeno-epygloUfeus^ 
Pauli  ? 

Paris  thyro-arytaenoidis  obliqui,  Sant.  una 

cum  ary-epiglottideo. 
L'arytenoi'dien  croise 
Le  crico-arytenoi'dien  superieur, 
An  hue  etiam  pertinet  I'aryteno-epi- 

glotique  ? 
Arytenoideus  transversus 

Propriomm  laryngis  undecimus  ac  duodeci* 

mus,  Ves. 

Musculus  extremus  laryngis  omnium  mini- 
mus, Col. 

Sextum  par  a  Vesalio,  Fal. 

Alii  duo,  qui  ipsius  arytenoidis  musculi  pro* 
prii  censentur,  Fabric. 

Musculus  laryngis  conjuge  destitutus,-> 

Tertius  semicircularis,  5 

Flectens  ad  latera,  sive  claudens  secundum 
par,  arytaenoideum,  Spig. 

Secundum  par  arytaenoides  dictum,  Vesling. 

Exile  par,  quod  arytaenoidumproprium  dici-. 
tur,  Be  Mar. 

Arytenoideus,  Riol.  Cowpi 

De  quo  Morg.  porro  in  nobis  quae  earunl 
fibrarum  anticas,  seu  interiores  sunt,  &-Ci 

Arytaenoideus  major,  Doug. 

Ary-arytaenoidis  librae  interioris,  Sant^ 

L'arytaenoidieii  transversal.  Win. 
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Attollens  auriculam 

Auriculae  primus,  Fal. 

Primus  propriorum  auriculae,  Cas. 

Portio  musculi  frontalis  supra  crotaphitam  ad 
aurem  producti,  Riol. 

Attollens  auriculae,  Spig. 

Le  premier  de  I'oreille,  Du  Verney. 

Attollens  auriculam,  Cowp. 

Superior  auriculas,  Valsal'u.  Sunt. 

Le  premier  et  le  second  mitojen,  Vkus,, 

Le  superieur  de  I'oreille,  Win, 
Azygus  uvulse 

Sunt  de  quibus  Dionis,  la  luette  est  composee 
de  deux  petits  muscles  ronds  qui  vieunent 
de  la  cloison  du  nez. 

Golumellae  musculus  teres,  i 

Azygos,  S^''^' 

Palato-staphilinus,  Doug, 

Le  muscle  de  la  luette,  Littre. 

Uvula2  azygos  Morgagni,-! 

Azygus  Morgagni,         J  ^^^^^^ 

Uvulae  azygus,  Sant. 

Les  staphylins  ou  epistaphylins,  t 

Les  staphylins  ou  epistaphylins  moyens,  J 

B 

Basio-glossus 

Videtur  esse  pars  tertii  et  quarti  linguse  mus- 
culorum, Ves. 
Haud  dubie  pars  secundi  paris  linguse,  FcU. 
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Itemque  secundi  paris  propriorum  lingurfe, 
Arant. 

Et  tertii  linguae  musculorum  paris,  Cas. 
Pars  basio-glossi,  Rial. 

Videtur  et  pars  quimi  paris  deprimentis, 

sive  cerato-glossi,  Spig. 
Cerato-gloBsi  pars,  named  bassio-glossus,  Doug. 
Pars  cerato-glossi,  Morg. 
Basio-glossus,  Coivp. 

Le  basio-glosse,  pars  ejus  qui  le  hyo-glosse, 

Win. 
Biceps  brachii 

Primus  flectentium  cubitu-m,  praeter  carnosani 

partem  interioris  principii,  &-c.  Fes. 
Primus  cubitum  flectens,  vulgo  ab  Italis  dic- 

tus  il  pescetto,  praeter  alterius  initii  carno- 

sam  partem,  Col. 
Biceps,  Riol.  Cowp. 

Cubitum  flectentium  primus,  praeter  carno- 
sam  portionem  in  humeri  medium  inser- 
tam,  Spig. 

Biceps  manus.  Stem. 

Biceps  internus,  Doug. 

Le  biceps  du  bras,>  ^  ^^-^^ 

Le  biceps  ou  le  coraco-radial,  3 
Biceps  cruris 

Quartus  tibiam  moventium,  Ves. 

Quintus  tibiae  musculus,  Col. 

Biceps,  Riol.  Cowp. 

Flectentium  tibiam  quintus,  biceps,  Spig. 
3 
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Le  biceps  de  la  jambe,!^^^ 
Le  biceps,  J 
Biventer  cervicis 

Seclindi  paris  caput  moventium,  primus  mus 

cuius,  cum  secundo,  Fes: 
Pars  secundi  musculi  capitis,  CoL 
Sccundi  moventis  caput,  Fal.    Vide  Eustacht 

de  motu  cap.  qui  hos  (a  recentioribus  ana- 

tomicis  ante  alios  descriptos}  sequuntur,  ^c. 
Pars  complexi;  Riol.  Cowp.  Doug. 
Primus  musculus,  cum  secundo,  trigemini, 

aut  compositi,  Spig. 
Pars  ejus  qui  le  c^plexus,  Wim 
Biventer  rnaxillas 

Alterius  lateris  maxillam  moventium  quartuS^ 

Veh 

Maxill*  mferioris  quartus  os  aperiens,  Col. 
Q,uarti  maxillae  paris,  Arant. 
Digastricus,  Riol.  Doug.  Morg.  Sant, 
Alterius  paris  maxillae,  deprimentis  biventris, 
Spig^ 

Paris  digastrici,  slve  biventris,  Vesling. 
Digastricus,  aeu  biventer,  Cowp. 
Le  digastrique.  Win. 
The  digastric,  Monro,  Med.  E^s. 
Brachialis  internus 

Secundus,  seu  cubitum  fleetentiutn  posterior,- 
Ves. 

Secundus  cubitum  flectens,  Col. 
Brachieus  internus,  Riol.  Cq^ujp. 

F 
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Cubitum  flectentium  secundus,  bracliieus  vo 

catus,  Spig.  De  Mar. 
Brachialis  internus,  Doug. 
Le  brachial,  Win. 
Buccinator 

Buccarum,  labrorurti,  et  nasi  alarum,  secun- 

dus  alterius  lateris,  Ves. 
Musculus  bucc^,  Col. 
Bucco,  RioL 

Contrahens  communis  buccarum  labiorum- 

que,  Spig. 
Buccinator,  Cowp.  Doug.  Sunt. 
Le  buccinateur,  Win. 

C 

Cerato-glossus 

Videtur  esse  pars  tertii  et  quarti  linguse  mus  i 

culorum,  Fes. 
Secundi  paris  linguae,  ial. 
Secundi  paris  propriorum  liiiguEe,  Arant. 
Tertii  linguae  musculorum  paris,  Cos. 
Pars  basioglossi,  Rial. 

Est  quiiiti  paris,  deprimentis,  sive  cerato- 

glossi,  Spig. 
Cerato-glossus,  Cowp. 

Cerato-glossi  pars,  quse  properly  the  cerato- 
glossus,  Doug. 

Pars  cerato-glossi,  Morg. 

Le  kerato-glosse,  pars  ejus  qui  le  hyo-^losse, 
Win. 
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Ad  hunc  quoque,  aut  potius  fortasse  ad  ba- 
sio-glossum,  pertinet  le  chondro-glosse  £^ 
jusd. 

Cervicalis  descendens 

Secundi  paris  dorsi  mUsciiloriam  secundum 

principium  a  costa,  Fal. 
Pars  superior  cervicalis  descendeiitis,  Dievier, 
Sacrolumbalis  pars  superior,  Couup. 
Cervicalis  desceftdens  Diemer.  Doug. 
Sacrolumbi  ea  superior  pars,  quam  Diemer^ 
brockius  cervicalem  descehdentem  muscu* 
lum  vocat,  Morg. 
Le  transversaire  grele,  du  transversaire  col^ 
lateral  du  col,  Wiiu 
Chondro-glossus 

Paris  choildfo-glossi,  vel  ceratio-gldssi,  Latints 

cotniculo-lingiialis  Verheyen. 
Fortasse  et  cboiidro-glossusj  VaJsalv. 
An  chondro-glossus,  Doug.  ?  in  cerato-glosso 
Circumflexils  palati  mollis. 

Primi  paris  musculorum,  qui  faucibus  dila- 

fandis  aut  cohstringendis  inserviuiit,  Fal. 
Ptery-staphylinus  fcxternus,  Riol. 
Primi  paris  dilatantis  fauces,  quod  aliqiiibus 

sphaeno-pharyngeum  dicitur,  Spig, 
Paris  pterygo-staphylini  extemi,  De  Mar. 
Pterigo-palatiriuSj   seu  sphaefio-pte-. 

rigo-palatinus  \C(ywp. 
Pterigo^staphylinus  J 
Novus  tubse  Evistachiofise  iQusculus,  Valsal'O. 
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Miisculus  tubae  novus,  Valsalv.  vel  palato- 
salpingaeus,  Doug. 

Pterigo-staphylinus,  Drake. 

Pterigo-palatinus,  Morg. 

Musculus  tubae  novus,  Sant. 

Le  spheno-salpingo-staphylin,  Win. 

Pars  ejus  qu^ae  pertinet  ad  palatum  est  le 
spheno-staphylin,  et  le  spheno-salpingo- 
staphylin,  ou  salpingo-staphylin  exteme. 
Win.  ad  quern  pertinet  le  pterigo-staphyHn 
superieur 

Pars  quae  ad  processum  pterigoideum,  est  le 

pterigo-salpingoidien,  Win. 
Cleidomastoideus 

Musculi  a  pectoris  esse  et  clavicula  in  caput 

inserti  pars  a  clavicula  pronata,  Ves. 
Pars  eadem,  septimi  caput  moventis,  Col. 
Eadem  septimi  paris,  eorum  qui  caput  mo- 
^         vent,  Eust. 

Eadem  mastoidei,  Riol.  Spig.  Cowp. 
Mastoidei,  Doug. 

Eadem  ejus  qui  le  sterno-mastoidien,  ou 
mastoidien  anterieur,  Win. 
Coccygeus 

An  quintus  levator  ani,  Rial.  ? 
Coccygaeus,  Doug. 
Musculus  coccygis,  Drake,  Cowp. 
Levator  coccygis,  Morg. 
Triangularis  coccygis,  Sant. 
Le^sacro-coccygien,,  ou  coccygien  posterieur. 
Win. 
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Complexus 

Secundi  paris  caput  moventium,  quartus  mas- 

culus,  moles  carnea,  Fes. 
Pars  secundi  musculi  capitis,  Col. 
Secundi  moventis  caputy  Fal. 
Pars  complexi,  Riol.  Cowp.  Doug, 
Camea  quaedam  moles  qus  trigemino  adjun^ 

gitur,  Spig. 
Pars  ejus  qui  le  complexus,  Win. 
•Gompressor  naris 

Est  de  quo  Fallopius,  alium  prasterea  invenio 

musculum  cameum,  &c. 
An  parvus  nasi  musculus,  Cas.:  qui  est  alius 
externus,  qui  alara  naris  diktat  sine  ele- 
vatione  nasi,  Riol. :  et  prirai  paris  constrin^ 
gentium  alas,  Spig,  F 
Elevator  alse  nasi,  Cowp. 
Dc  quo,  Morg.  Itaque  animadvertimus  in 

Eustachii  tabulas,  &c. 
Transversus,  Sant. 

Videtur  esse  le  transversal,  ou  inf&rieur,  Win. 
Compressor  prostatas 

Prostatas  levatoris,  seu  adductoris,  pars  unius 

lateris,  Sant. 
Le  prostatique  superieur,  PVin. 
I  Constrictor  cunni 

An  est  orbicularis  musculi,  suis  fibris  carneis, 
sinum  (muliebrem)  undequaque  obvolven^ 
tis,  Arara.  pars  unius  lateris  ? 

fst  clitoridis  inferior  latus  et  planus,  Rioh 
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Portio  carnosa  in  externa  parte  ipsius  vaginae, 
De  Mar. 

Alius  musculorum  paris,  quod  clitoridi  a  pie- 
risque  adscribitur,  De  Graaf. 

VaginsE  musculi  constrictorii,  Vierheyeny  pars 
unius  lateris. 

Eadem  sphincteris  vaginae,  Conup, 

The  second  muscle  belonging  to  the  clitori^ 
Doug. 

Sphincteris  vaginae,  Sant.  pars  uniu§  lateyis, 
L'autre  muscle  du  clitoris,  Win. 
Constrictor  pharyngis  inferior 

P^rs  ejus  quae  oritur  a  thyreoidea  est  commur 
nium  laryngis  musculorum  quintus  et.scx- 
tus,  Ves. 

Oesophagum  complectentis,  Col.  pars  unius 
lateris 

Tertii  paris  musculorum,  qui  faucibus  dila- 
tandis  aut  constringendis  interviunt,  Fal. 
pars  inserta  in  primani  cartilaginsm  laryn- 
gis- 

Ipse  totus  est  communium  laryngi§  niuseu- 

lorum  tertii  paris,  Fabric. 
Pars  quse  a  thyreoidea,  oesophagum  ambien- 

tis,  Cas.  pars  unius  lateris 
Eadem  quarti  faucium,  quern  cesophageuixi 

vocant,  Laur. 
Eadem  oesophagei,  RioL 
fiiim  paris  constringentium  fauces,  oesophi- 
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giasi,  Spig,  et  secundi  paris,  cephalo-pha- 
ryngei,  pars  in  thjroidem  cartilaginem  in- 
serta 

Ipse  totus,  sphincteris,  seu  oesopliagei,  Dc 
Mar.  pars  unius  lateris 

Pars  quae  a  thyreoidea,  oesophagei,  seu  sphinc- 
teris gulas,  Cowp.  pars  unius  lateris 

Paris  thjro-pharyngei,  Valsal'v. 

Pharjngei  pars  qua  thyreo-pharjngeus,  Vals. 
Thyro-pharyngeus,  Morg. 

Pars  CEsophagei,  seu  sphincteris  gulcc^  Cowp, 

Thyro-pharyngeus,  Sunt. 

Le  thyro-pharyngien,  Win. 

Pars  quas  a  cricoidea,  est  crico-pharyngeus, 
Valsalv. 

Pharyngei  pars,  qu^  cricp-pharyngeus,  Vals. 
Doug. 

Pars  cesophagei,  seu  sphincteris  gul^e,  Cowp. 
Crico-pharyngeus,  Sant. 
Le  crico-pharyngien,  fVin. 
Constrictor  pharyngis  medius 

Hujus  pars,  quas  a  cornu  hyoidis  oritur,  est 

tertii  paris  musculorum,  qui  faucibus  dila- 

tandis  aut  constringendis  inserviunt,  FaJ, 

pars  inserta  in  hyoidis  latera 
Pars  tertii  faucium,  Laur. 
Pars  cephalo-pharyngei,  EioL 
Secundi  paris  faucium,  cephalo-pharyngei,, 

p^rs  in  hyoidis  latere  inserta,  Spig. 
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Pterigo-pharyngei,  Cowp.  pars  quae  oritur 
froin  the  extremities  of  the  us  hyoides 

Ipse  totus  est  paris  hyo-pharyngei,  Valsalv. 

Pars  qux  a  cornu,  pharyngaei,  Doug,  pars 
qua:  hyo-cerato-pharyngaeus 

l^ars  quae  ab  ossiculo  gramformi,  pharyngaei, 
Doug,  pars  quae  chondro-pharyngseus 

Jpse  totus,  pterigo-pharyngei,  Drake,  pars 
quae  from  the  os  hyoides  ' 

Hyo-pharyngeus,  Morg.  Sant. 

Pars  oesophagaci,  seu  sphincteris  gulae,  Cowp. 

Le  hyo-pharyngien,  Win. 

Pars  inserta  ossi  occipitis  est  pharyngei,  Doug. 
pars  quae  cephalo-pharyngeus 

Pharyngis  musculi  solitarii,  seu  azygi,  Sant. 

Le  cephalo-pharyngien,  Win, 
Constrictor  pharyngis  superior 

Pars  ejus  quae  oritur  a  maxilla  inferiore.  An 
est  Septimus  et  octavus  linguae  musculo- 
rum, Ves.  ? 

,  Nonus  ac  decimus  lingua  musculus.  Col.  P 
Primi  paris  propriorum  Imguas,  Arant.  P 
Milo-glossus,   RioL    I6I8  et  1026?  quern 

praeteriit  ann.  1649? 
C^uarti  paris  linguae,  attollentis,  mylo-glossi, 

Spig.  ? 

Paris  my lo-glossi,  Vesling.?  De  Mar..^ 
Paris  mola-lingualis,  Verheyen  P 
Est  pharyngaei,  Doug,  pars  quae  tnylo-pharyn 
geus. 
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An  mylo-glossus,  Morg^ 

Oesophagtei,  seu  sphancteris  gulas,  Cowp.  par* 
qu  e  oritur  ab  inferiore  maxilla. 

Paris  mylo-pharyngaei,  Sant. 

Haud  dubie  le  mylo-glosse,  Win. 

Pars  quae  a  lingua,  tertii  paris  musculorum, 
qui  faucibus  dilatandis  aut  constringendis 
inserviunt,  Fal.  pars  quae  inseritur  in  radi- 
cem  linguae 

■;Pterigo-pharyngei,  C<mp.  pars  quae  oritur 
from  the  root  of  the  tongue. 

Paris  glosso-pharyngei,  Valsalv.  aut  pars  ejus. 

Pharyngei,  Doug,  pars  quae  glosso-phaiyngeus. 

Pterigo-pharyngci,  Drake ^  pars  quae  from  the 
side  of  the  tongue 

Oesophagei,  Cowp.  quae  oritur  a  radice  lin- 
guae. 

Paris  glosso-pharyngei,  Sant» 

Le  glosso-pharyngien,  Win. 

Pars  quae  a  processu  pterigoideo,  fortasse  est 

spheno-pharyngeus,  Vesling. 
Et  paris  spheno-pharyngaei,  sive  pterigo-pha- 

ryngei,  De  Mar. 
Est  pterigo-pharyngei,  Cowp.  pars  quae  oritur 

from  the  pterigoidal  processes  of  the  oi 

cuneiforme 

Pharyngaei,  Doug,  pars  quce  pterigo-pharyn- 
geus. 

Pterigo-pharyngei,  Drake,  pars  quae  from  the 
processus  pterigoides. 
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Est  paris  pterigo-pharyngei,  Mor^.  'Sant. 
Oesophagei,  Cowp.  pars  quse  oritur  a  proeessu 

pterigoideo. 
Le  pterigo-pharyngien,  Win, 
Pars  quas  a  tendine  circumflexi  oesophagsei, 

Cowp.  pars  qu^  a  tendine  pterigo-staphy- 

lini. 

Pars  quas  a  genio-glosso,  baud  dubie  lacer- 

tus  alter  ab  lingua  ad  pharyngena,  Sunt. 
Est  le  genio-pharyngien,  Win. 
Portio  a  petroso,.  an  pharyngasi,  Dou^.  pars 

qus  salpingo- pharyngeus? 
|j2  petro-pharyngien,  Win, 
Goraco-brachialis 

Carnosa  pars  interioris  principii  cubitum  flec- 

tentium  primi,  Ves, 
Carnosa  pars  alterius  initii  primi  cubitunC 

flectentis, .  Col. 
Primi  cubitum  flectentis  jnsignis  musculosa 
portio,  quam  inter  humeri  motores  jamdiu 
recenseo,  Armt. 
Coracoideus,  sive  eoraco-bracfaieus,  BM. 
Portio  carnosa,  quam  Plaeentiniis  pro  peculj- 
-1      ^^ri  musculo  habujt,  perforatum  ^ppellans, 
PO     -  ^Af. 

Coraco-brachialis,  Cowp^ 
.  r:  /  ■COraco-biT^.cbial,  ^f'^in. 
Coraco-hyoideus 

r>iL'       s«5pt^iK,  et  octaves  |>r0priorum  ossis  ^ 
referenti,  Ves. 
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Quartus  hyoidis,  CoU 

Quarti  parjs  hyoidis,  Tal. 

Q,uarti  paris,  ossi  byoidi,  ad  lingua  motunj 

destinatonim,  Arant. 
Quarti  paris  ossjs  hyoidis,  Cos. 
Coraco-hyoideus,  RioL  Cowp.  Doug. 
Paris  quarti,  oblique  deorsum  trahentis,  cora^ 

co-hyoidei  appellati,  Spig^ 
Coraco-rhyoides,  Morg. 
Coraco,  seu  costo-hyoides,  Sant, 
L'omoplat-hyoidien,  communement  coraco- 
hyoidien,  PVin. 
jpQfrugator  supercilii 

JEst  qui  sub  cute  supercilii,  Coiter. 
An  pertinet  ad  supercilii  musculum,  Fab.  P 
Notatu3  a  Volchero  Coiter,  deprimendo,  cor« 
rugando,  et  retrahendo  versus  nares  super- 
cilip  destinatus,  RioL 
Corrugator,  Cowp.  Morg. 
Musculus  frontalis   verus,    seu  corrugator 

Goiteri,  Doug. 
Corrugator  supercilii,  Sant. 
■  )      Le  muscle  sourcillier,  Win. 
premaster 

Virilis  testis  musculu?,  Ves, 

Musculus  testiculi,  CoL 

Testis  musculus,  Fal. 

Musculus  testis,  Laiir. . 

Cremaster,  Riol.  T.  Earth.  Spig.  1)6^^  Jjdaf* 

De  Graaf.  Cowp.  Doug,  Sant, 
\a  Cremaster,  Win, 
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Crico-arytaenoideus  lateralis 

Propriorum  laryngis  septiinus  et  octavus,  Fes. 
>  Alter  musculus,  nunc  dicto  contiguus,  &c. 
Musculorum  laryngis,  qui  ipsius  proprii 
dicuntur,  tertius,  Col. 
Ex  propriis  laryngis  musculis,  intemorum, 
primi  paris,  Fabric.  Unum  par  ab  innomi- 
nata,  &c. 

Quibus  musculis  opponuntur  illi  qui  utrJnque 

in  angulo  sunt,  &c.  Tertii  paris  laryngis 

propriorum,  Cas. 
Alterum  vero  eidem  ossi,  alarum  inslar,  pras- 

positum,  &c.  Extendentis  ad  latera,  sivc 

aperientis  rimulam  sccundi  paris.  Cricq- 

arytenoidei  lateralis,  Spig. 
Crico-arytaenoides  lateralis,  C(m>p, 
Crieo-arytaenoideus  lateralis,  Bavg. 
Le  crico-arytenoidien  lateral,  Win. 
Crico-arytaenoideus  posticus 

Propriorum  laryngis  quintus  et  sextus,  VeK 
Musculorum  laryngis,  qui  ipsius  proprii  du 

cuntur  secundus,  Col. 
Ex  propriis  laryngis  musculis  posterior,  ab 

infima  innominatae  parte,  &c.  Fabric. 
Huic  oppositus  est,  qui  extendit,  &g.  Sccundi 

paris  laryngis  propriorum,  Cas.  Paris  Cu-. 

cullaris. 
Crico-arytenoideus,  Riol. 
Extendentis  recta,  sive  aperientis  rimulam 
paris  primi,  crico-arytaenoidei  postici,  Spig. 
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Crico-arytaenoidius  posticus,  Cowp. 
Paris  crico-arytaenoidaei  posterioris,  Morg. 
Crico-arytacnoidaeus  posticus,  Doug. 
Le  crico-arytenoidien  posterieur,  Win. 
Crico-thyreoideus 

De  hoc,  Vesalius,  Quatuor  itaque  primam  se- 

cundae  jungentium,  S^c. 
Musculorum  laryngis,  qui  ipsius  proprii  dicun- 

tur,  primus,  Col. 
Paris  quod  exortum  a  cricoide  cartilagine  in 

scutiformem  inseritur,  Fal. 
Ex  propriis  laryngis  musculis  anterior  exte-. 

riorque,  Fabric. 
Practer  hos  notantur  in  scutiformi,  &c.  Primi 

pans  propriorum  laryngis,  Cos. 
Crico-thyroideus  anticus,  Riol. 
Alterius  paris  extendentium,  crico-thyroidei 

Antici  dicti,  Spig. 
Paris  crico-thyroidis,  Vesling.  Verheyen. 
Paris  crico-thyroidei,  De  Mar. 
Crico-thyroideus,  Cowp.  Doug. 
Grico-thyroides,  Sunt. 
Le  crico-thyroidien,  Win. 
Cruralis      .  ^  . 

Pars  octavi  tibiam  moventium,  Pes. 

Pars  octavi  tibiae  musculi, .  Col. 

Crureus,  Sylv.  Riol.  Doug. 

Extendentium  tibiam  quarti,  vasti  interni, 

Spig. 

Femoreus,  De  Mar. 
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Crureus,  seu  femoreus,  Cowp, 

Le  crural,  Win. 
CucuUaris 

Secimdus  scapulam  moventium,  Ves 

Cucullaris,  Col.  Spig. 

Trapesius,  Riol. 

Cucullaris,  et  trapezius,  Cowp. 

Le  trapeze,  Win. 
Curvator  coccygis 

i) 

Deltoides 

Secundus  brachium  moventium,  Ves. 

Secundus  humeri  musculus,  eporriis,  deltois,  et 
humeralis.  Col. 

Secundus  movens  humerum,  Fal. 

Deltoides,  Riol.  Stem.  Lower.  Cowp. 

Elevator,  attollens  humerum,  J'iktouM,  delti- 
formis,  Spi^. 

Deltoides,  Douj.  qui  clarus  atque  peritissi- 
mus  vir,  etiam  deltoidem  in  portiones, 
quas  dixi  (ait  Albinus)  distinctum,  iiuper, 
cum  in  banc  regionem  venisset,  et  de  hac 
re  coram  inter  nos  forte  conferremus,  mihi 
exhibuit. 

Le  deltoide.  Win. 
Depressor  alse  nasi 

Constrictor  alae  nasi,  ac  depressor  labii  ^upe- 
rioris,  Cowp.  l694- 
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Depressor  labii  superioris  propriiis,  Dou^, 
Constrictor  alae  nasi,  Cowp.  1724- 
Musculus  labri  superioris  arctandis  naribus 
communis,  Sant.  et  hue  quoque  pertinet 
mjrtiformis,  seu  pinnarum  dilatator  pro- 
prius. 

L'incisif  mitoyen,  Win. 

Huic  adjacentem  (ait  Albinus)  vidimus 
anomalum  quendam,  qui  aberrans  ipsius 
pars  esse  videtur.  Hie  anomalus  est  rhom- 
boidasus,  Sant. — Ejus  generis  quoque  est  na- 
rium  lateralis,  Ejusd. 
Depressor  anguli  oris 

Hie  a  Vesalio  baud  dubie  habitus  pro  parte 
latissimi  colli,  qui  est  alterius  lateris  pri- 
mus musculus  eorum  qui  buccas  et'  labra 
movent. 

Est  a  menti  lateribiis  adscendens  in  labrum 
supernum,  Sylv. 

Labium  superius  deorsum  movens,  a  mento 
in  illud  labium  delatus,  Laur. 

Ex  propriis,  quo  superius  labrum  deorsum 
movetur,  RioL 

Quarti  paris  proprioram  labiis,  Vesling: 

Depressor  labiorum,  Co%vp. 

Depressor  labiorum  communis,  Doug. 

Labrorum  communis  depressor,  seu  triangu- 
laris, Sant. 

Le  triangulaire,  Win. 
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Depressor  labii  inferioris 

Est  unus  ex  quatuor  musculorum  labris  pro- 
priorum  duobus  inferioribus,  Fes. 

A  quo  labrum  inferius  deorsum  movetur,  lUol. 

Tertii  paris,  deprimentis  inferius  labium,  Spi^. 

Q,uinti  paris  propriorum  labiis,  Vesling. 

Depressor  labii  inferioris,  Cowp. 

Depressor  labii  inferioris  proprius,  Doug. 

Labri  inferioris  depressor  proprius.  Sunt. 

Pars  ejus  qui  le  quarre,  Win. 
Diaphragma 

Septum  transversum,  Ves.  Col.  Arant. 

Diaphragma,  Lour.  Fabric.  Riol.  Spig.  High' 
more.  Pecquet.  De  Mar.  Steno.  C.  Earth. 
Verheytn.  Cowp.  Doug.  Morg.  Sant. 

Le  diaphragme,  Senac.  Win. 

E 

Epicranius 

Occipito-frontalis,  Doug. 

Partes  ejus  carneae  posteriores  suiit^  superci- 

lium  trahentes,  Col. 
Occipitii  musculi,  FaJ. 
Occipitales,  Riol.  Cowp.  Sant. 
Les  muscles  occipitaux.  Win. 
Pars  carnea  anterior,  musculosa  frontis  cutem 

movens  substantia,  Ves. 
Musculi  frontis,  Col. 
Musculus  frontis,  Fat. 
Musculi  frontales,  Riol.  Morg, 
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Musculi  cutis  frontis,  Spig. 

Frontales,  Cowp.  Santi 

Les  muscles  frontaux,  Win: 

Pars  per  nasi  dorsum  excurrens,  nasum  dila- 

tantes,  adhuc  a  nemine  cognitii  Col. 
Qu^edam  camosie  fibras  a  medio  supercilio 

et  spina  narium  exorta5,  FaJ. 
Musculus  nasi,  Cos.  aut  pars  ejus. 
Pars  elevatoris  alae  nasi,  Cowpi 
Les  pyramidaux.  Win. 
Hue  pertinent  proceri  nasij  Santi 
'.  Erector  clitoridis 

Est  clitoridis  musculus  satis  mahifestus, 
Clitoridis  exilis  musculus  tensioni  dicatuSj 

Laur. 

Superior  rotundus,  Riol, 
Musculus  qui  ab  osse  coxendicis  oritur,  De 
Graaf. 

Clitoridis  musculus,  Verheyen. 
Erector  clitoridis,  Cowp. 
The  first  (belonging  to  the  clitoris),  Doug^ 
L'ischio-cavemeux,  Win. 
lErector  penis 

Tertius  et  quartus  penis  musculus,  Ves, 
Posterior  penis  musculus,  CoU 
Erector,  Rial. 

CoUateralis,  sive  penem  erigens,  Spig.  i^A. 

Be  Graaf. 
Penis  erector,  Verheyen. 
Erector  penis,  C^wp,  J)oug. 

G 


L'ischio-caverneux,  PVin. 
Exterisor  brevis  digitorum  pedis 

Decimus  sextus  pedis  digitos  maventium.  Pes. 
Postremus  musculus  pedis,  Col. 
Brevis  digitum  tensor,  sive  pedieus,  Riol. 
ExtciKiens  digitorum  secuivdum  articulum,- 
Spij. 

Extensor  pollicis  brevis,  ima  cnm  €Xtensore 

digitorum  brevi,  Cowp. 
Extensor  brevis,  Cowp.  Bmg.  -una  cum  ex- 

tensore  brevi. 
Extensor  digitorum  brevis,  Morg. 
L*  court  extenseur  commun  des  orteils,  Win^. 
Extftttsor  communis  digitorum  toanu* 

Decimus  septimus  digitos  moventium,  Fes. 
Frimus  manus  externus  muscutus,  Col.  Vide 
i.      Laur.  m  digitum  tensore. 

Magnus  extensor  digitorum,  Rioi. 
Digitorum  ejttensor  primus,  Spig. 
Extensor  digitorum  commttnis,  seu  digitoruiA 

teosor,  Cowp. 
Extensor  digitor«H*  comtounis,  Bong 
L'extenseur  des  quatres  doigts,  Win. 
Extensor  longus  digitorum  pedis 

Decimus  quartus  pedis  digitos  movcotium,' 

Fbs. 

.  Secundus  muscukts  anterioris  pedis,  Col. 
Longus  digitumtensor,  sive  cnimodactyleus, 

Riol. 

O 


fRIOR  to  AlBINUS. 


99 


Digitorum  tertium  internodium  extendens, 

Exterisdr  digitorum  pedis  longus,  Gowp* 
Extensor  longus,  Dou^-* 
Le  long  cxtenseur  coiiimun  des  orteik,  fVin* 
Extensor  major  pollicis  manus 

Vigissimus  primus  digitos  moventium,  J^es> 
Quartus  manus  exterior  musGiilus,  Coh 
Pollicis  tertium  os  extendens,  Spi^. 
Extensor  tertii  intemodii  ossis  poiliGiS,  Cewp, 
Extcftsor  tertii  intemodii,  Dou^. 
Le  second  extenseur  du  pou€€,  Win* 
Extensor  minor  pollicis  manus 

Vigesimi  tertii  digitos  moventium  portib,  cu- 

jus  tendo  in  secundi  ossis  pollicis  radicem 

inseritur,  Fes. 
liuinti  manus  exterioris  miisduli,  Col.  pats 

quae  ad  secundum  pollicis  axticulurii  pro- 

Ceditrf 

Secundi  et  tertii  pollicis  intemodii  extensoris, 
Spi^".  portionis  inferioris  portio  euj  us  tendo 
secundo  et  tertio  pollicis  ossi  aldnascitur. 

Extensor  secundi  intemodii  ossis  •polliQiS,  Coivp, 

Extensor  secundi  intemodii,  Dou^. 

Pars  ejus  qui  le  premier  extenseur  du  pouce, 
Win.  ilia  autem  qui  s'attache  sur  la  partie 
convexe  de  la  base  de  la  secbnde  phalange. 
-Extensor  proprius  digiti  auriculatis 

Decimus  oetavT»  digitos  moTentintn,  Fes. 

G2 
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Secundiis  nanus  exterior  musculus,  Co/.  Vide 

Laur.  in  digitum  tensore. 
Extensor  proprius  auricularis  digiti,  Riol. 
Extendentium  secundus,  Spi^. 
Vide  extensorem  digitorum  manus,  De  Mar. 
Extensor  minimi  digiti,  Cowp.  Dong. 
L'extenseur  propre  du  petit  doigt,  Win. 
Extensor  proprius  pollicis  pedis 

Decimus  quintus  pedis  digitos  moventium, 

Tertius  musculus  anterioris  pedis,  Col. 

Extensor  pollicis,  Riol. 

Pollicis  tensor,  Spig. 

Extensor  pollicis  longus,  Cowp. 

Extensor  longus,  Doug. 

Le  grand  extenseur  du  pouce  du  pied,  Win. 

Externus  mallei 

Musculus  auris  externus.  Earth. 

Le  premier  de  ceux  qui  appartiennent  au 

marteau,  et  I'externe,  Du  Verney. 
Obliquus  auris,  Cowp. 
Musculus  processus  minimi,  Valsalv. 
Obliquus  auris,  vel  externus  Du  Verney,  Doi/^. 
Le  muscle  anterieur  du  marteau,  Win. 

F 

Flexor  brevis  digiti  minimi  pedis 

Vide  musculos  primos  articulos  flectentes,  qui 
.%I'tertium  musculum  in  numero  succedunt, 
Ves.  J 
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Decern  musculos  singulis  digitts  pedis  bines 

inservientes,  CoL 
Parvos  musculos,  quorum  quatuor  collocantur 

in  planta,  Fal.  * 
Musculus  minimum  digitum  exttorsum  in- 

flectens,  Cas. 
Interosseus,  Spi^. 

Flexor  primi  ossis  minimi  digiti,  Cowp. 
Flexor  primi  intemodii  minimi  digiti,  Dong. 
Flexor  primi  internodii  minimi  digiti  propri- 

us,  C(m)p.  1724- 
Le  petit  parathenar,  Win, 
Flexor  brevis  digitorum  pedis 

Primus  pedis  digitos  moventium,  Ves, 
Primus  musculus  pedis  digitis  inserviens,  CoU 
Brevis  digitumflexor,  sive  pedieus  internus, 

vel  pternodactyleus,  RioL 
Flexor  secundi  intemodii  digitorum  perfora- 

tus,  Spig. 
Perforatus,  Cowp. 

Perforatus,  seu  flexor  sublimis,  Boug. 

Le  court  flechisseur  commun  des  orteils,-  ou  le 
perforc  du  pied,  Win. 
Flexor  brevis  poUicis  manus 

Est  trium,  qui  secundo  pollicis  ossi  famulan- 
tur,  secundus  una  cum  tertio,  Ves,  An  eo 
etiam  pertinet,  illorum  duorum,  qui  pollicis 
primo  ossi  famulantur,  primi  pars  secun- 
dum polljcis  contingens  internodium,  Ejusd. 


Qctavu?  cxtremae  manus  miisculus,  Col.  una 
cum  parte  musculi  poUicenj  flectentis  vo- 

Tertius  cum  quarto,  et  quinto,  €t  sexto,  et 

.  .^  Rpno,  forte  et  octavo,  ^«/. 

Haud  dubie  pars  thenaris,  cum  parte  Ijypothe- 

naris  pollicis,  Riol. 
Secundi  int^rnodii  poilicis  flexor  secundus, 

cinn  ^ertip  et  quarto,  Spi^.  quo  et  pars  pri- 

m  iuternodii  flexoris  priixji,  EJusd.  pcrti- 

nere  videntur. 
Pars  flexoris  priiEu      secundi  ossis  pollicis, 

Cowp. 

Flexor  secundi  intemodii  pollicis,  Dou^.  an 
pars  etiam  est  adductor  (pollicis)  ad  indi- 
cejn,  ^ntithenar,  Riol.  ibidem? 

Pars  ejus,  qui  le  thenar,  Win.  hue  quoque 
pertinet  pars  eju^,  qui  le  mesothenar,  EJusd, 
ut  videtur,  I'antithenar,  ou  demi-interos- 
seux  du  pouce. 
riexor  brevis  pollicis  pedis 

Fide  Musculo?  primos  articulos  flectentes,  qui 
tertium  musculum  in  numero  succedunt, 
Fes. 

Decern  musculos  singulis  digitis  pedis  binos 

inservientes,  Col. 
Parvos  muscujos,  quorum,  quatuor  coUocantur 

in  planta,  Fal. 
An  adducens  pollicem,  ossi  pedii  majiimo  in- 

tus  att^nsus,  Si^lv.  P 
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Musculus  flexioni  pollicis  consecratus,  Cas,-  ^ 

Interosseus,  Spig. 

Flexor  pollicis  brevis,  Cowp. 

Flexor  brevis,  Doug, 

Pars  ejus,  qui  le  thenar,  Win.  un;^  cuntpart^ 

ejus,  qui  I'antithenar,  Ejusd, 
Flexor  longus  digitorum  pedis 

Est  secundus  pedis  digitos  moventiuin,  Ves. 

Sextus  tibiae  musculus,  Col. 

Longus  digitiimflexor,  sive  perodactyleus, 

Riol. 

Digitorum  tertii  internodii  flexor  perfcrans, 

Spig. 
Perforans,  Cowp. 

Perforans,  seu  flexor  profundus,  Doug. 

Le  long  flechisseur  commun  des  orteils,  ou 
le  perforant  du  pied,  Win.  una  cum  eo  qui 
I'accessoire  du  bng  flechisseur  des  orteils. 

Le  perforant,  Ejusd.  una  cum  eo,  qui  I'acces- 
soirc  du  perforant,  Ejusd. 
riexor  longus  pollicis  manus 

Tertius  digitos  moventium,  Ves, 

Sextus  manus  interior  musculus,  Col. 

Tertius  musculus,  poUici  dicatus,  Arant. 

Musculus  a  quo  flectitur  poUex,  Riol. 

Tertii  intemodii  pollicis  flexor,  Spig. 

Flexor  tertii  internodii,  seu  longissimus  polli- 
cis, Cowp. 

Flexor  tertii  internodii,  Boug^ 

J<e  long  flechisseur  du  pouce,  Win, 


Flexor  longus  pollicis  pedis 

Tertius  pedis  digitos  mDventium,  Fes. 
Septimus  tibiae  niusculus,  CoL 
Pollicis  flexor,  Riol.  Spig. 
,  ;Flexor  pollicis  longus,  Cowp. 
Flexor  longus,  Bou^. 
Le  long  flechisseur  du  pouce,  Win. 
J'lexor  parvus  digiti  minimi  manus 

An  sexti  extremce  manus  musculus,  CoL  p&rs 

quae  exit  a  ligamento  brachialis  ? 
An  pars  hypothenaris  parvi  digiti,  RioL  P 
IPars  abductoris  minimi  digiti,  Cowp. 
Abductor  minimi  digiti,  hypothenar,  Riot^ 
Doug. 

gemellus  , 

Primus  pedem  moventium,  cum  secundo, 
Ves. 

Primus  pedis  extrenii  musculus,  cum  secundo, 

CoL 

Primus  movens  pedem,  cum  secundo,  FaL 
Gemelli,  gastrocnemii  internus  et  cxternus, 

RioL 

Extendentium   pedem   primus,  gasterocne- 

mius  externus,  gemellus  extemus,  Spig. 
Gasterocnemius,  JXe  Mar.  Stem. 
Gasterocnemius  externus,  item  gemellus,  Cowp. 
The  two  outermost  heads  extensoris  tarsi  su- 
ralis,  vel  extensoris  ma,gni,  Dmtg..  .  * 
pastrocnemii,  Heister, 
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Les  jumeaux,  Win. 

Les  grands  jumeaux,  ou  gastrocnemiens, 
Gemini 

Carneae  portiones,  decimo  femur  mo veTitium 

musculo  attensae,  Fes. 
Marsupium  carneum,  Col.  l 
Secundus  et  tertius  quadrigeminus,  RioL 
Carneum  marsupiyin^,  Spi^, 
Marsupium,  Cowp. 
Gemini,  Doi/^. 
Les  petits  jumeaux.  Win. 
^enio-glossus  - 
Nonus  linguae,  Fes. 
Tertius  et  quartus  linguae,  Col. 
Primi  pai;is  lingua,  Fal. 
Quinti  paris  ossi  hyoidi,  ad  linguae  motum 

destinatonmi,  Arant.  pars  ad  Hnguam  per- 

tinens. 

Primi  paris  musculorum  linguae  y  Cas. 
Genio-glossus,  Riol.  Lib.  V.  Cap.  17.  ubi  vi- 

tiose  impressum  basio-^lossus. 
3ecundi  paris,  extrahentis  linguam,  geneo- 

glossi,  Sp{^. 
Genio-glossus,  Cowp.  Doug. 
Le  genio-glosse,  Win. 

Fasciculus  ad  epiglottidem  pertinens,  hie  vide 
Ves.  Lib.  II.  Cap.  21.  duOs  musculos  laryn- 
gis  operculi,  Col.  Vesalius  binos  alios  mus- 
culos communes  describit,  &c. 

Est  unus  musculus  in  epiglottide  humana, 
Fabric.  Yide  Cas,  RioL 
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Geminus  ep%lottidis  levator,  Mor^. 
Hyo-epiglotteos,  Pauli  Proef,,  in  Van  Morne 
opus. 

Ab  utroque  latere  epiglottidis  membranacei 
ligamenti  plures  fibrae,  Ferheyen. 

Retractor  epiglottidis,  Sant. 

Epiglottidis  attoUens,  Heist. 

Glosso-cpiglottideus,  Ejusd. 

Vide  les  hyo-epiglottiques,  Win, 
Genio-hyoideus 

Quinti  paris  hyoidis  ossis,  Fal. 

Quinti  paris  ossi  hyoidi,  ad  linguae  motum 
destinatorum,  Arant.  pars  hyoidi  inserta. 

Genio-hyoideus,  Riol.  Cowp.  Doug. 

Le  genio-hyoi'dien,  Win, 
Gluteus  magnus 

Primus  femi^r  moventium,  Ves. 

Primus  musculus  femur  movens.  Col. 

Primus  omnium  maximus,  sui  lateris  clunera 
cfFormans,  Arant. 

Maximus  et  extimus  gloutius,  Riol. 

Extendentium  primus,  glutacus  major,  Spig. 

Glutacus  major,  Cowp. 

Glutaeus  maximus,  Doug. 

Lc  grand  fcssier,  Win. 
Gluteus  medius 

Secundus  femur  moventium,  Ves^ 

Secundus  femoris  musculus,  Col. 

Secundus  et  medius  gloutius,  Riol. 

.  Extendentium  secundus,  glutaeus  medius,  Spig, 

Glutaeus  medius,  Cowp.  Doug. 
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Le  moyen  fessier,  Win. 
Gluteus  minor 

Tertius  femur  moventium,  Ves, 

Terlius  fenioris  musculus,  CoL 

Tertius  et  intimus  gloutius,  JRiol. 

Extendentium  tertius,  glutaeus  minor,  Spi^, 

Glutaeus  minor,  Cowj?. 

GlutsEUs  minimus,  Dou^. 

Le  petit  fessier, 
Gracilis 

Secundus.  tibiam.  moventium, 

Secundus  tibiae  musculus,  Col, 

Posticus  gracilis,  Riol. 

Flectentium  tibiam  secundus,  gracilis^.  Spi^. 

Gracilis,  Cowp.  JDou^. 

Le  gresle  interne,  ou  droit  interne,  IVin, 

Hjo-thyTeoi'dcu? 

Conmiunium  laryngis  primus  ct  secundum 
yes. 

Secundus  conmiunium  laryngis.  Col. 

Primi  paris  communium  laryngis  musculorum, 

Fab.  • 
Secundi  paris  communium  laryngis,  Cos. 
Hyothyroideus,  Riol.  Cowp.  Dou^. 
Paris  flectentis  thyroidem,  quod  hyothyroidcs 

dicitur,  Spi^. 
Paris  hyothyreoidei,  De  Mar. 
Hyothyroidcs,  Mor^-.  Sunt. 
Lc  thyrohyoidien,  ou  hyo-thyroi'dien,  Win. 
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Iliacus  internus 

Septirmis  femur  moventium,  yes^. 
Sextus  femoris,  Col. 
Ilfacus,  Riol. 

Iliacus  internus,  Spi^.  Cowp.  Dou^, 
L'iliaque,  Win. 
Indicator 

Decimus  nonus  digitos  moventium,  Ves. 

Tertius  manus  exterior  musculus,  Col. 

Indicatorius,  Arant. 

Indicator,  Riol. 

Indicem  abducens,  Spi^. 

Indicis  abductor,  Vesling. 

Extensor  indicis,  seu  indicator,  Cowp. 

Extensor  secundi  internodii  indicis  proprius, 
vulgo  indicator,  Doug. 

L'  extenseur  propre  de  I'index,  Win. 
Infraspinatus  .  • 

Septimus  brachium  moventium^  Ves. 

Sextus  humeri  musculus,  Col.  ' 

Infraspinatus,  Riol.  Cowp.  Doug. 

Circumagentium  secundus,  superscapularis 

.  inferior,  iS^/^.  .  : 

Lp  sous-epineux.  Win.  -  < 

Intercostales  externi  ■' 

Externi  intercostales,  Ves.  praeter  partes  qusa 
inter  verarum  costarum  cartilagines. 

{Ixt^sripres,  praeter  partes  easdem,  Col. 
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Intercostales  exteriores,  Fal.  Stem. 
Inta^rcostales  externi,  Arant.  Riol.  Spig.  Cowp. 

Doug.  Heih. 
Les  intercostaux  extemes,  Win. 
Intercostales  interni 

•  Interni  intercostales,  una  cum  externorum 

partibus,  quae  inter  verarum  costarum  car- 

tila^ines,  Ves. 
Interiores,  una  cum  iisdem  partibus,  GoL 
Intercostales  interiores,  Fal.  Stem. 
Intercostales  interni,  Arant.  Riol.  Spig.  Cowp, 

Doug.  Heist. 
Les  intercostaux  internes.  Win. 
Partes,  quae  costam  proximam  pr^terlabuntur, 

sunt  costarum  depressores  proprii,  Cowp. 

Doug. 

Intracostales,  Verheyen.  Morg. 
Intercostalium  internorum  partes,  Cowp. 
Les  sous-costaux.  Win. 
Interossei  externi  digitorum  manus 

Sunt  tres  illorum  octo,  qui  quatuor  subservi- 

unt  digitis,  Ves. 
Octo  aliorum  musculorum,  &c.  Col.  ' 
Illorum  octo,  qui  inter  ossa  metacarpi  conti- 

tinentur,  Fal.  Obs.  Anat.  in  illis  Musculis, 

qui  in  summa  et  extrema  Manu  continen- 

tur. 

Interossei  externi,  Riol. 
Interossei,  Spig, 
Interossei  manus,  Cowp. 
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The  exterhal  interossei,  Doug. 
Les  interosseux  externes,  Win.  Heist, 
Interossei  externi  digitorum  pedis 

Vide  musculos  primos  articulos  flectentes,  qui 
tertium  musculum  in  numero  succedunt, 
Ves. 

Decern  musculos  singulis  digitis  pedum  binos 
inservientes,  CoL 

Farvi  musculi,  quorum  quatuor  coUocantur 
inter  media  ossa  pcdii.  Fed. 

Interossei  externi,  Rioh 

Interossei,  Spig.  Doug. 

Interossei  pedis,  Ckrwp. 

Les  interosseux  superieuxs  du  pied,  Win. 
Interossei  interni  digitorum  manus 

Sunt  quatuor  illorum  octo,  qui  qBatdor  sub- 
serviunt  digitis,  Ves. 

Octo  aliorum  musculorum,  Qd* 

Illorum  octo,  qui  inter  cssa  metacarpi  con- 
tinentur,  Fed.  Obs.  Anat.  in  illis  Muscidiis, 
qui  in  summa  et  extrema  Manu  continen- 
tur.  .w. 

Interossei  interni,  Rioi.  prseter  priorem  irtdicis. 

Inteiossei,  -5^7^.  ,    •>  . 

Interossei  manus,  C&wp.  pffior  sSfdids  est  ab- 
ductor indicis. 

The  internal  interossei,  Doug,  prior  iildicis  est 
extensor  tertii  intetnodii  indicis, 

Les  interosseux  internes,  Witt,  practer  priorem 
indicis. 
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Interossci  interni  digitorum  pedis 

Vide  musculos  primes  articulos  flectentes,  qui 
tertiuna.  in  numero  succedunt,  Ves. 

Decern  musculum  singulis  digitis  pedis  binos 
inservientes,  CoL 

Parvos  musculos,  quorum  quatuor  collocan- 
tur  in  planta,  Fal. 

Sunt  intecossei  intemi,  RioL 

Interrossei,  Spi^.  Doug, 

Interrossei  pedis,  Cowp. 

Les  interosseux  inferieurs  du  pied,  Win, 
Interspinales  colli 

Interspinales  colli,  Cowp. 

Interspinales,  Cowp.  Doug.  Morg. 

Les  petits  epineux  du  col,  Win. 

Supemumerarii,  a  round,  slender,  and  long 
muscle,  Cowp. 

Musculus 'superspinalis  colli,  Ejusd. 
Interpinales  dorsi 

Les  petits  epineux  du  dois,  Win. 
Interspinales  lumborum 

Les  epineux  des  lombes,  Win. 
Intertransversarii  dorsi 

Les  petits  transversaires  du  dos,  Win. 
Intertransversarii  lumborulU' 

Intertransversales,  Doug. 

Les  transversaires  des  lombes,  Wiji. 
Intertransversarii  posteriores  colli 

Hi,  praeter  sextum,  aut  fortasse  priores,  aut 
partes  utrorumque,  sunt.    The  muscles 
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placed  between  the  transverse  processes  df 
the  other  vertebras  of  the  neck,  Cowp, 
Philosoph.  Transact.  1699,  Vol.  XXI. 
No.  251. 

Intertransversales,  Doug. 

Sunt  partes  posteriores  intertransversalium, 
Coivp.  Myot.  ann.  I724. 

Aut  aliqui  horum,  aut  posteriorum,  aut  par- 
tes utrorumque,  sunt  les  petits  transver- 
saires  du  col,  Win. 
Intertrailsversarii  priores  colli 

An  sextus  est,  secundam  vertebram  prim$ 
anterior!  in  sede  connectens,  Eustach.  de 
Motu  Capitis? 

£st  the  flexor  of  the  first  vertebra  on  the  se- 
cond, Dupre,  Philos.  Trans,  ann.  1699. 
Vol.  XXI.  No.  251. 

Flexor  vertebrae  primae  super  secutidam, 
Bupre,  Act.  Eruditor.  anri.  I699.  Septemb". 

The  muscle  employed  in  shaking  the  head, 
Cowp.  ibid,  in  Philos.  Trans,  et  Act.  Erud. 

Musculus  caput  concutiens,  Doug,  ut  videtur. 

Unus  intertransversalium,  Cowp.  Myot.  ann, 

1724. 

Le  second  transversaire'  anteiieur,  Win. 

Reliqui,  aut  posteriores,  aut  utrorumque  par- 
tes, sunt,  the  muscles  placed  between  the 
transverse  processes  of  the  other  vertebrae  of 
the  neck,  Cowp.  Phil.  Trans,  ann.  I699, 
Vol.  XXI.  No.  251. 
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Miisculi  transversis  processibus  reliquarum 
vertebrarum  cervicis  interjecti,  Cowp.  Act. 
Enid.  ann.  IGqq,  Septemb; 

Intertransversales,  Dou^. 

Sunt  partes  priores  intertransversaliuTn,  Cowp.^ 

Aut  horum  aliqui,  aut  postcriorum,  aut  par- 
tes utrorumque,  sunt  les  petits  transver- 
saires  du  cbl,  Win. 

L 

latissimiis  colli 

Est  alterius  lateris  primtis  musculus,  eorum 

qui  buccas  et  labra  movent,  Fes. 
Musculus  latus  in  collo  positus,  Col. 

Quinti  paris  maxillas,  Atant. 
Musculus  auricula  et  utrique  labro  commu- 
nis, Cos. 
Musculus  latus,  Rioli 

Detrahens  quadratus,   communis  buccarum 

labiorumque,  Spig. 
Quadratus  gcnas,  seu  tetfagonus,  Cowp.  1694. 
Quadratus  gense,  vel  iatissimus  colli,  Boug. 
Quadratus  genae,  or  quadratus  colli,  by  some 

called  tetragonus,  and  by  Galen  platys- 

ma  myoides,  Cowp.  1724. 
Ratisma-myodes,  SanU 
Le  peaucier,  Wirti 

Pars  ex  mala  nascens,.  est  risorius  novus. 
Sunt, 
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Fars  ad  auriculam  pertinens,  est  portio  mus- 

culi  cutanei  supra  parotidem  ad  aurem  ad- 

scendcntis,  Riol. 
Adducens  ad  anteriora,  Spi^. 
Sunt  fibrae  carncae  a  musculo  quadrate  colli 

ad  partem  auriculae  inferiorem  delatae,  Vial' 

salv. 

The  common,  proceeding  from  the  quadra- 
tus  genac,  Dou^, 
Latissimus  dorsi 

Quartus  brachium  moventium,  FeSo 
Quartus  humeri  musculus,  Col. 
Quartus  musculus  movens  humerum,  Fal. 
Latissimus,  aniscalptor,  aut  dorsalis  maximu^j- 
Laur. 

Aniscalptor,  anitersor,  latissimus,  Riol.  Spig, 

Latissimus  dorsi,  sive  aniscalptor,  Cowp. 

Latissimus  dorsi,  Doug.  Morgr 

Le  grand  dorsal,  W^in, 
Laxator  tympani 

Alter  in  superiori  meatus  auditorii  rcgionc 
consistens,  Cas.  Qui  a  me  primun^  inven- 
tus est,  ait  Cas, 

Novus  musculus,  /tf^nV, 

Exterior,  Ejusd. 

Auris  internae  externus,  Eiol.  Spig. 
Extemus  mallei,  Schelhamerus  de  Auditu. 
Externus  auris,  vel  laxator  externus,  Cowf. 
Musculus  processus  minoris  mallei,  Falsah. 


I'llIOX  TO  ALBINU8. 


Extemus  auris  Aqnapendent.  vel  Jul.  Casser. 

Placent.  Dou^. 
Le  muscle  externe  ou  superieur  du  marteau, 

Win. 

eevator  anguli  oris 

An  est  pars  alas  nasi  musculi,  praesentis  capitis 
(de  buccarum,  labrorum,  et  nasi  alarum 
musculis)in  altero  latere  quinti,  aut  omni- 
um noni  et  decimi,  l^es.  ? 

Ipse  tamen  tertii  eorundem  paris,  qui  sunt 
zigomatici  majores,  partem  esse  suspica- 
tus  est,  in  Examine  Obs-  Fallop.  in  nasi 
alas,  labia,  et  buccas  moventibus ;  Num  ter^ 
tium  vero  meum,  &c. 

Est  de  quo  Fal.  Dum  tertiiim  par  deseripsif,. 
novum  musculum  praetermisit,  &c, 

De  quo  Riol.  labrum  inferius  sursum  trahitur 
a  musculo,  &c. 

Secundus  ad  latera  trahens,  sive  abducens, 

Elevator  labiorum,  Cowp. 

Elevator  labiorum  communis,  Doug. 

Elevator  labrorum  communis,  seu  caninus, 

Sant. 
Le  canin,  Win. 
wator  ani 

Musculus  sedem  attollens,  Vef, 
Latus,  CoL 

Levator,  Laur.  Spig.  Vesling, 
Major  levator. ani,  Riol. 
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Levator  ani,  Cowp.  Morg.  Sant.  Heist. 
Levator  magnus  seu  interniis,  Doug.  An  etiam 
partes  ejus  in  faemina  sunt  musculi  vagina, 
Doug.  App.  concerning  the  Muscles  oi  the 
Clitoris  ? 
Le  releveur  de  I'anus,  Win. 
Pars  tenuis,  quae  ad  eum  accedit,  est  alter  ac 
postremus  sphincteris  lacertus,  Sant. 
Levatores  breviores  costarum 

An  sunt  intercostalium  externorum  initiuin 
primum  a  transversis  vertebrarum  processi- 
bus,  Spig.P 
Sunt  levatores  costarum,  Stem.  Morg. 
Costarum  levatores  Stenonis,  Doug,  quo  etian 

pertinet  the  fourth  scalenus. 
Supracostales  breves,  Verheyen. 
IntercostaHum  externorum  partes,  Coivf. 
Les  sur-costaux,  Wiui 
Levatores  longiores  costarum 

Supracostales  longi,  Verheyen. 
Les  sur-costaux,  Win. 
Levator  labii  superioris 

Est  pars  alae  nasi  musculi,  prasentis  capiti 
(de  buccarum,  labrorum,  et  nasi  alarui 
musculis)  in  altero  latere  quinti,  aut  omn: 
um  noni  et  decimi,  Ves. 
Pars  paris  sexti  (eorum,  quibusnarium  pinns 
labia,  et  totius  faciei  cutis  moventur)  a 
ipso  (Vesaho)  quinto  in  loco  numerati,  Fc 
Ex  propriis,  qui  superius  labrum  sursum  tr 
hit,  Riol.   ■  4 
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P-ars  prlmi  nasi  alas  abducentis,  Spig, 

Elevator  labii  superioris,  Cowp. 

Pars  elevatoris  labii  superioris  proprii,  Doug, 

Elevator  musculus  proprius  labri  superioris, 
seu  incisorius,  Sant, 

L'autre  portion  de  I'incisif  lateral,  Win. 
Levator  labii  superioris  alaeque  nasi 

Est  pars  alae  nasi  musculi,.  praesentis  capitis 
(de  buccarum,  labrorum,  et  nasi  alarum 
musculis)  in  altero  latere  quinti,  aut  omni- 
um noni  et  decimi,  Vesi. 

Pars  paris  sexti  (eorum,  quibus  narium  pin- 
nae, labia,  et  totius  faciei  cutis  moventur) 
ab  ipso  (Vesalio)  quinto  in  loco  numerati, 
FaL  Vide  et  Columb. 

Musculus  supercilii  musculo  junctus,  superiori 
labro  insertus,  Caf. 

Pars  primi  nasi  alas  abducentis,  Spig. 

Retractor  alse  nasi  et  elevator  labii  superioris, 

Cowp.  1694. 
The  second  of  the  common  of  the  nose,  Doug. 
Pars  elevatoris  labii  superioris  proprii,  Ejiisd. 
Dilatator  alae  nasi  et  elevator  labii  superioris, 

Ccnop.  1724. 
Pyramidalis,  cum  pyramidalis  vel  socio  vel 

parte,  Sunt. 
La  grande  portion  de  I'incisif  lateral,  una 

cum  illo,  quern  dicit,  le  muscle  oblique 

ou  lateral,  Ejusd.  ut  videtur. 
Levator  menti 

Est  elevator  labii  inferioris,  Cowp. 
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Elevator  labii  inferioris  proprius,  Doug, 
Elevator  labri  inferioris,  Sunt. 
L'incisif  inferieur,  Win. 
Levator  palati  mollis 

Est  haud  dubie  secundi  paris  musculorum, 

qui  faucibus  dilatandis,  aut  constringendis 

inserviunt,  FaJ. 
Quem  ex  Fallopio  sphenopharyngei  nomine- 

descripsit,  Riol. 
Est  pterystaphilinus  internus,  Riol. 
Secundi  paris  dilatantis  fauces,  Spig. 
Paris  interni  gargarconis,  Vesling. 
Paris  pterygo-staphylini  interni,  De  Mar. 
Sphaeno-palatinus,  Cowp.  1694.  Morg. 
Paris  salpingo-staphylini,  Fhlsalv. 
Columellas  musculus,  in  triangularcm  cx- 

pansionem  deorsura  productus,  Morg. 
Salpingo-stapliilinus,Valsalv.  PterirStaphilinus 

externus  vulgo,  Doug. 
Sphaenostaphilinus,  Drake,  Cowp.  1724* 
Salpingo-staphyiinus,  seu  salpingo-palatinus, 

Sant. 

Paris  spheno-staphylini,  rectius  salpingo-sta-» 

phylini,  Heist. 
Le  petro-salpingo-staphylin,  ou  salpingo-sta» 

phylin  interne,  Win. 
Levator  palpebrac  superioris 

Est  palpebrarum  secundus,  oculum  aperieriSj 

Col, 
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Musculus  parvus  ct  tenuis,  &c.  palpebram 
attoUens,  Fd.  De  quo  Ves.  Is  namque 
^racili  admodum  principio,  &e.  Exam. 
Obs.ral.  in  Palpebram  moventibus. 

Qui  superior!  palpcbrae  aperiendsc  destinatus 
est,  Arant. 

Rectus,  Fabric. 

Palpebrae  supcrioris  primus,  Cas, 
Superiorem  palpebram  attoUens,  Riol. 
Apertor  oculi,  attoUens  palpebram  superiorem, 
Spig. 

Pyramidalis,  Molin. 

Aperiens  palpebram  rectus,  Coisjp.  Doug, 
Le  relevcur  propre,  Win. 
Levator  scapula 

Tertius  horainis  scapulam  moventium,  Ves, 
Tertius  scapulse  musculus.  Col. 
Levatores  proprii,  Lour. 
Levator,  Riol. 

Scapulum  attoUens,  levator,  patientiae  muscu- 
lus, Spig. 
Levator  scapulas,  Cowp.  Morg, 
Elevator,  seu  musculus  patientise,  Doug. 
Le  releveur  propre  de  I'omoplate,  Win. 
L'angulaire,  dit  communement  releveur  pro- 
pre, Ejusd. 
Lingualis 

Lingualis,  Doug. 

An  les  fibres  longitudinales,  Win.P 
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Longissimus  dorsi 

Undecimus  et  duodecimus  dorsum  moven. 

tium,  Ves. 
Secundus  musculus  dorsi,  Col. 
Quinti  paris  dorsi  musculorum,  praeter  par, 

tem  spinis  vertebrarum  thoracis  insertam, 

Fal. 

Semispinatus,  Riol. 

Dorsi  longissimus,  Spig, 

Dorsi  longissimus,  praeter  partem  qase  inserta 

spinis  thoracis,  Cowp. 
Longissimus,  Doug. 
Longissimus  dorsi,  Morg. 
Le  long  dorsal,  Win. 
Longus  colli 

Est  alterius  musculorum,  quo&'  fere  sub  sto- 

macho  latitantes  veteres  appellasse  viden^ 

tur,  pars  cervicis  vertebrarum  corporibus 

inserta,  Ves. 
Pars  eadem  primi  et  secundi  dorsum  moven- 

tium,  Ejusd. 
Primi  cervicis  musculi,  Col.  pars  vertebrarum 

corporibus  annexa. 
Pars  alterius  lateris  musculi  stomacho  subjec- 

torura,  Eust. 
Longus,  Riol. 

Cervicem  flectentium  primi  paris,  sive  longi, 
Longus  colli,  Cowp.  Morg. 
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Longus,  Boug. 
Le  long  du  col,  Win. 
jLumbricales  manus 

Musculi  quatuor  digitos  pollici  adducentes, 
Ves. 

Quatuor  extremae  manus  musculi,  post  pri- 
mum,  Col. 

Quatuor,  qui  parvi  admodum  in  vola  hacrent 

chordis  secundi,  Fal. 
Lumbricales,  Riol.  Cowp.  Doug. 
Flectentes  primum  internodium,  Spig, 
Les  muscles  lombricaux,  Hunauld. 
Les  muscles  lumbricaux,  Win. 
Lumbricales  pedis      '  • 

Sunt  19,  20,  21,  22,  pedis  digitos  moventium, 

Ves. 

Quatuor  musculi  pedis  digitis  inservientes, 

CoL 

Extremi  quatuor  musculi,  quos  inter  motorea 
digitorum  pedis  descripsit  Vesalius,  Fa2. 

Lumbricales,  Riol.  Cowp.  Doug.  Morg. 

Flexores  quatuor  primi  internodii,  lumbrica^ 
les,  Spig. 

Les  lumbricaux  des  orteils,  Win. 

M 

Major  helicis 

Pelicis  musculus,  Sant.. 


Masseter 

Est  inferiorem  maxillam  morentium  altcriusS 

lateris  sccundus,  seu  masseter,  Fes, 
Masscterus  et  mansorius  dictus,  Col. 
Massiter,  Fal. 

Tertius  attoUens  maxillam  masseter,  Ridl, 

Tertii  paris  lateralis,  Spi^, 

Masseter,  Cowp.  Doug,  SanL 

Le  masseter,  Win. 
Minor  helicis 

Fibrae  musculares  ifl  plana  helicis  facie,  Sant, 
Multifidus  spinas 

Pars  ejus,  qua  iii  luinbis,  est  decimus  tertius, 
ct  decimus  quartus  dorsum  moventium,  Ves, 

Tertius  dorsi  rausculus,  Col. 

Quas  in  dorso,  est  decimus  quintus,  et  deci- 
mus sextus  dorsum  moventium,  Ves. 

Quartus  dorsi  musculus,  Col. 

Quse  in  collo,  est  pars  septimi  et  octavi  dor- 
sum moventium,  Ves. 

Quart!  cervicis  musculi,  Col. 

Pars  tertii  paris  dorsi  musculorum,  Fal. 

Qu£E  in  lumbis  et  dorso,  est  quarti  paris  dorsi 
musculorum,  Fd. 

An  sacer,  Rial.  ? 

Quae  in  collo,  pars  spinati,  Kiel.  Spi£. 
Transversalis  colli,  Cowp. 
Transversalis,  Doug. 

Sunt  les  vertebraax  internes  du  demi-epineux, 
ou  transvei-saire  epineux  du  col,  Win. 
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Qnx  in  dorso,  semispinati,  Spi^.  pars,  ut  vidc- 
tur. 

Scmispinatus,  Cowp, 

Transversales  dorsi  interiores,  Dou^, 

Le  demi-epineux,  ou  transversaire  epineux 

du  dos,  aut  fortasse  ejus  tantum  partes  in- 

tcrnae,  Win. 
Quae  in  lumbis,  pans  sacri,  Spi^. 
Sacer,  Cowp. 

Transversalis  lumborum,  vulgo  sacer,  Doug, 
Le  transversaire  epineux  des  lombes,  ancien- 

nement  le  sacre.  Win. 
Portiones  distinctae  in  cervice,  sunt  baud  dubie 
intervertebrales,  Dou^. 
Mylohyoideus 

Secundi  paris  ossi  v  referenti  propriorum, 
Ves. 

Secundi  paris  hyoidis  ossis,  Fal. 

Secundi  paris  ossi  hyoidi,  ad  linguae  motum 

destinatorum,  Arant. 
Primi  paris  ossis  hyoidis,  Cm. 
Milohyoideus,  Biol. 

Primi  paris,  recta  attollentis,  geniohyoidei^ 
Spig. 

Mylohyoideus,  Fal.  Doug.  Morg.  Cowp, 
Mylo-hyoides,  Sajit. 
Le  mylo-hyoidien,  Win^ 
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Kasalis  labii  superioris 

An  ad  elevatorem  labii  superioris  proprium, 

relatus  a  CowperoP, 
Est  tertius  fibrarum  ordo,  &c.  Smit, 
Caeteri  non  distinxerunt  ab  orbiculari  oris. 

0 

Obliquus  externus  abdominis 

Obliqufe  descendens,  Ves.  Fabric.  Be  Maf* 

Verheyen.  Morg. 
Obliquus  descendens,  Col.  Rial.  Spig.  Cowp, 

Boug. 

Obliquus  externus,  Laur. 
Obliquus  descendens,  seu  exterior,  Sant, 
Uoblique  exteme.  Win. 
Obliquus  inferior  capitis 

Sexti  paris  caput  moventium,  Ves. 
Quintus  caput  movens,  Col. 
Septimus  capitis.  Fed. 

Parvus  musculus  a  secundae  vertebrae  spina  in 
processum  transversum  primae  oblique  in- 
fixus,  Eust.  de  Motu  Cap. 

Obliquus  major,  Riol.  :  ^ 

Paris  obliqui  inferioris,  Spig. 

Obliquus  inferior,  Cowp.  Bo'ug. 

Xi'oblique  inferieur,  ou  grand  oblique,  Win. 
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Obliquus  inferior  oculi 

Vide  Ves.  Lib.  II.  cap.  11.  Circumductionis  O- 

pifices. 
Est  quintus  oculi,  CoL 

Sextus,  Fal.  Obs.  an.  in  Musculis  OculoruiiH 

et  Ves.  Exam,  in  Oculos  Moventibus. 
Obliquus  alter  brevis,  Jlrant. 
Obliquus  infernus,  Fabric. 
Sextus,  Cas. 

Inferior,  seu  minor  obKquus,  Riol. 

Quintus,  qui  obliquus  primus  est,  et  volvens, 

sive  circumagens,  exterior  nobis  dictus,  aut 

inferior,  Spig. 
Obliquus  minor,  Molin. 
Obliquus  inferior,  Cowp.  Doug.  Morg. 
L'oblique  inferieur,  Win. 
Obliquus  internus  abdominis 

Oblique  adscendens,  Ves.  De  Mar.  Verheyen* 
Obliquus  ascendens.  Col.  Fabric.  De  Respir, 

Riol.  Spig.  Cowp.  Doug.  Drake. 
Obliquus  internus,  Laur.  Riol.  Anim.  in  Laur. 

Morg. 

Obliquus  alter,  seu  interior,  Sant. 
L'oblique  interne.  Win. 
Obliquus  superior  capitis 

Quinti  paris  caput  moventium,  Ves, 
Sextus  caput  movens,  Col. 
Sextus  capitis,  Fal. 


Obli  quus  musculus,  qui  retro  a  traiisversiy 
primEe  vertebra  proceosu  in  caput  inseri-* 
tur,  Eust. 

Obliquus  minor,  Rjol. 

Paris  obliqui  superioris,  Spig. 

Obliquus  superior,  Cowp.  Doug. 

L'oblique  superieur,  ou  petit  oblique,  Win. 
Obliquus  superior  oculi 

Vide  Ves.  Circumductionis  Opifices. 

Tertius  palpebrarum.  Col. 

Duorum  in  gyrum  flectentium  prior,  Fat. 

Quintus,  Ejusd.  et  Ves.  Exam,  in  Oculos  Mo- 
ventibus. 

Obliquus  ille  qui  per  trochleam  ducitur,^rfl«f. 
Trochleas  musculus.  Fabric. 
Trochlearis,  Cos. 

Alter  ex  obliquis  superior,  seu  major,  RioL 
Sextus,  obliquorum  sccundus,  circumagens 
interior,  aut  superior,  vel  etiam  major,  Spig. 
Obliquorum,  qui  major  est,  Molin. 
Obliquus  superior,  or  trochlearis,  Cowp, 
Obliquus  superior,  Doug.  Morg, 
L'oblique  superieur,  Win. 
An  gracillimus  est  rectus  quintus,  Molin.  et 
musculus  trochlearis,  JE^'usd. 
Obturator  externus 

Nonus  femur  moventium,  Fes-. 
Nonus  femoris  musculus.  Col. 
Duodecimus,  jirant. 
Externus  obtur^or,  Riol, 
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Circumagentium  secundus,  externus  obtura^ 

tor,  Cowp.  Doug, 
L'obturateur  cxterne,  IVhu 
Obturator  interims 

Decimus  femur  moventium,  Vies, 
Decimus  femoris  musculus,  Col, 
Obturator  internus,  RioL  Morg. 
Circumagentium  tertius,  obturator  intemuS| 

Spig. 

Marsupialis,  seu  bursalis,  Cowp, 
Marsupialis,  seu  obturator  internus,  Xkug^ 
L'obturateur  interne,  Win. 
Opponens  pollieis  manus 

Est  illorum  duorum,  qui  poUicis  primo  ossi 

famulantur,  primus,  aut  pars  ejus,  una  cuiUi 

secundo,  Ves. 
Decimus,  una  cum.  undecimo,  Fah 
An  et  hie  pars  thenaris,  Kiol. 
Est  primi  internodii  pollieis  flexor  secundus, 

cum  primo,  aut  parte  ejus,  ut  videtur, 

Spi^. 

Pars  flexoris  primi  et  secundi  ossis  pollieis, 
Cofwp. 

Flexor  primi  internodii  pollieis,  Doug, 

Pars  ejus  qui  le  thenar,  Win, 
^Orbicularis  oris 

Est  moles  carfiea,  musculosa  tamen  quae  u« 
trumque  labium  format,  Fal. — Vide  quae 
Ves.  in  Exam.  Observ.  Fal.  in  Nasi  Alas, 
Labia,  et  Buccas  moventibuSj  in  fine. 
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Musculus  orbicularis,  Riol. 

Quartum  par,  constringens,  Spi^. 

Constrictor  labiorum,  Cowp.  I694. 

Sphincter  labiorum,  Douj. 

Orbicularis  labiorum,  Cowp.  1724.  Vide  Sant 

Obs.  Quo  etiam  pertinet  corrugatoris,  scu 

protnisoris,  Ejiisd.  interior  ordo. 
Les  demi-orbiculaires,  Win, 
Portiones  accessorise  inferiores  sunt  producto- 

res  inferioris  labri,  Sant. 
Les  accessoires  du  demi-orbiculaire  inferieur, 

Win. 

portiones  accessoriee  superiores  sunt  labri  su- 

perioris  fibrarum  secundus  ordo,  Sant. 
Les  sur-demi-orbiculaires,  Win, 
Orbicularis  palpebrarum 

Duo  palpebrarum  musculi,  Ves. 
Palpebrarum  primus,  orbicularis,  Col. 
Exterior,  qui  totum  oculum  ambit,  Fal. 
Orbicularis  palpebrarum.  Fabric,  una  cum  su- 

percilii  musculo,  Ejusd. 
Orbicu'aris  palpebrae  musculus  major,  Cas.- 

una  cum  minoribus  palpebrarum  muculis,, 

Ejusd. 

Orbicularis  latus  cum  cillari,  i?!io/. 

Qui  claudentes  palpebras,  aive  semicircuk-- 

res,  Spig. 
Sphincter,  Molin. 

Oibicularis  palpebrarum,  Cowp.  Doug. 
Orbicularis  oculi,  Sant. 
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Lc  muscle  orbiculaire,  Win, 

Portio  quae  st  adjungit  ad  Icvatorem  labii 

superioris,  est  perpetuus  lacertulus  ?ib  imo 

o'TDicliian,  Sanh 

P  ^ 

Palatopharyngcus 

Aut  hie,  aul  constrictor  isthmi  ifaucium,  sunt 
les  fibres  demi-circulaires,  &-c.  Dionis,  A- 
hat.  Villi  Demonst.  On  voit  a  cote  deux  ar- 
'cad'es  qui  font  Fentree  des  fentes  nasales ; 
elles  sont  faitcs  de  fibres  demi-circulaires, 
&c; 

tst  pans  pharyngostaphylini,  Valsdlv.  et  sta- 

phylinopharjngaei,  Ejiisd. 
Musciilus  columellae,  in  thyroidis  lateralem 

Oram  infixus^  Morg. 
Trhyreo-staphilinus,  I>qu^. 
Sunt  fibrae  carneae,  quae  oriuntur  from  the 

side  of  th6  uvula,  Brake. 
Est  oesophagei,  Cowp..  pars  springing  from  the 

uvula. 

Thyro-palatinus  cum  hypero,  seu  palato-pha- 

ryngaeo,  Sant, 
Le  'ipharyngo-staphylin,  una  cum  eo  qui  le 

thyro-staphylin,  Win, 
Le  thyro-pharyngo-staphylin,  quo  etiam  per^ 

tinet  le  peristaphyli-pharyngien,  Ejusel:, 

I 


Palmiaris  brevis 

Est  un'  altro  musculo,  che  distende  questa  tela^ 
Valverd. 

Primus  extremat  manus  musculus  scriptoribuS 

ignotus,  Col. 
Caro  quaedam,  quae  musculorum  effigiem  ha- 

bet,  Fal, 

Carpieus,  vel  palmaris  brevis,  Riol. 
Caro  quiedam  quadrata,  Spig. 
■  Palmaris  brevis,  Cowp. 
Palmaris  brevis  Joan.  Bapt,  Cannan.  vel  ca- 
ro quadrata,  Doug. 
tiC  palmaire  cutanc,  Win. 
Palmaris  longus 

Musciilus,  nervosa  sua  exilitate  mediae  volae^ 
et  internsedigitorum  sedis  cuti  subnatus,/^/. 
Primus  musculus  nianus  interior,  Col. 
Latescentis  chordse  musculus,  Fal. 
Palmaris,  Riol.  Spig.  Be  Mar,  Morg. 
Palmaris  longus,  Cowp.  Doug. 
Le  cubital  gresle,  commiinement  nomme 
long  paliliaire,  Win. 
Pectlnelis 

Pars  octavi  femur  moventium,  Ves. 
Septimus  femoris  musculus,  CoL  atit  ejus  pars* 
Pectineus,  Riot.  Cowp. 
Flectentium  quaitus,  -5^?^* 
Pectinalis,  Doug. 
Le  pectine,  Win.  ■ 
Pectoralis 

Primus  brachium  moventium,  Fes^ 
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Primus  humeri  musculus,  CoL 
■5ec [oralis,  Riol.  Spig.  Verheyau  Cowp^  Doug* 
Le  grand  pectoral,  Win. 
Peroneus  brevis 

Octavus  pedem  moventium,  Ves. 
Quintus  anterioris  pedis  musculus,  Coh 
Peroneus  antic  us  j  Rioi, 

Flectentium  pedem  secundus,  peroniEUS  se» 

cundus  semifibulasus,  Spig, 
Peroneus  secimdus,  Cowp. 
Peronaeus  secundus,  seu  anticus,  Doug. 
Le  mayen  peronier,  communement  dit  pe- 
ronicr  anterieur.  Win, 
Peroneus  longus 

Septimus  pedem  moventium,  Ves, 
Quartus  anterioris  pedis  musculus,  CoL 
Peroneus  posticus,  Rioh 
Oblique  moventium  pedem,  secundus  abdu* 

cens,  peronsus  primus,  fibulaeus,  -5^/^. 
Peronaeus  primus,  Cowp, 
Peroneus  primus,  seu  posticus,  Doug. 
Le  long  peronier,  communement  dit  pero,-* 
nier  posterieur.  Win, 
Peroneus  tertius 

Nonus  pedem  moventium,  Ves. 
Musculus  pedis  qui  tertius  decimus  annumc^o 
ratur,  Col. 

Pars  exsensoris  digitorum  pedis  longi,  CowpK, 
Vesalius's  ninth  muscle  of  the  foot,  Doug,  iix 
JCxtensore  longo 
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Quifitos  tendo  extensoris  longi  digitorum  par* 
dis,  Morg, 

Le  petit  peroniet,  Wiffd 
flantaris 

Tertius  peidem  moventium,  Vcs, 

Tertius  tibias  musculus,  Col. 

Plantaris,  RioL  Spig,  Coivp.  Morg. 

Extensor  tarsi  minor,  vulgo  plantaris,  Boug^ 

Le  jambicr  gresle,  dit  vtiJgairement  plantaire^ 
Wim 
Poplitfeus 

Musculus  m  pfoplite  occnltatus,  Ve^, 

Decimus  tibise  musculus,  CoL 

Popliteus,  Riol.  Cowp^  Doug, 

Obliqile  movens  tibiam,  suppoplitens,  Spig^ 

Le  poplitc,  ou  jarretier,  Win. 
Profundus 

Securtdus  digitos  morentium,  Ves. 

Quintus  manus  muscuhis  interior,  Co/. 

Secundus,  Arant. 

Proflmdus,  RioL 

Flexor  tertii  digitorum  internodii,  Spig, 
Perforans,  Cowp.  Dovg. 
Le  profond,  Hunmild. 

Le  perforant,  coramunement  It  profond,  Win, 
Pronator  quadratus 

Primus  radium  peculiariter  agentium,  Vcs, 
Octavus  manus  interior  musculus,  Col^ 
Inferior  pronator  quadratus,  RioU 
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Pronatomm  primus,  sive  quadra tus,  Spi;^. 
Pronator  radii  quadratus,  Cowp.  I694. 
Pronator  quadratus,  Doiij^. 
Pronator  radii  quadratus,  or  inferior  quadra- 
tus, Cowp,  1724. 

Le  pronateur  quarrc,  ou  transver-ee,  Win. 
IPronator  teres 

Tertius  radium  peeuliariter  agentium,  Ves, 
Septimus  manus  interior  musculus.  Col. 
Superior  pronator  rotundus,  RioL 
Pronatorum  secundus,  sive  teres,  Spi^. 
Pronator  radii  teres,  Cowp. 
Pronator  teres,  Do7ig. 

Le  pronateur  rond,  ou  Toblique,  Win. 
Psoas  magnus 

Femur  moventium  sextus,  Ves. 
Quintus  femoris,  Co/. 
Lumbaris,  sive  psoas,  Riol. 
Lumbajis  musculus,  Spi^,  Earth. 
Psoas  magnus,  seu  lumbalis,  Cowp, 
Psoas  magnus,  Doug.  Morg. 
Le  psoas,  ou  lombaire  interne,  IVin^ 
Psoas  parvus 

Parvus  psoas,  Fiiol.  De  Mar.  Cowp,  Dovp 

Morg. 
Le  petit  psoas,  Win. 
Pterygoideus  externus 

Novi  pans  musculorum,  fa/. 
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Musciili  temporalis  ilia  pars,  quffi  ab  exter- 
na scde  processuum,  quos  vespertilionum 
alis  comparamus,  &c.  Ves. 

Quintum  par  exerendae  maxillae  Fallopio  ad- 
scriptum,  Arant. 

pterygbideus  externus,  Riol.  Cowp. 

Quarti  paris,  pterygoidei  abducentis,  Spig. 

Paris  pterygoidis,  sive  alaris  extemi,  Veslin^, 

Pterigoidaeus  externus  Fal.  Doug, 

Pterigoi^es  exterior,  Sant. 

Le  petit  pterygoldien,  ou  pterygoidien  ex- 

terne,  Win. 
Pterygoideus  internus 

Tertius  musculus  qui  in  ore  latitat,  Veu 
Musculus  in  ore  latitans,  Col. 
Latens  in  ore,  Fal. 

Pterygoideus  internus,  RioL  Cozvp.  Doug. 
Quinti  paris  maxillam  abducentis,  Spig. 
Paris  pterygoidis,  sive  alaris  intcrni,  FcsHng. 
Pterigoides  interior,  Sant. 
Le  grand  pterygoidien,'  ou  pterygoidien  in- 

tefne,  Win. 

Pyramidalis  ,  r- 

"An  musculus  parvus  qui  procedit  a  fine  mus- 

culilongitudinalis,  MflJ-J-^.^ 
Est  sui^crius  principiura 'recti  abdominis.  Feu 

Carneum,  Col. 

Musculus  quidam  totus  carnosus,  Fal, 
Carneum  operculum,  Jrant* 
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Pyramidalis,  Riol.  Spi^.  De  Mar.  Cotvp.  Doug. 
Verheijen.  Sant. 

Le  pyramidal,  Win* 
Pyriformis 

Quartus  femur  moventium,  Ves. 

Quartus  femoris  musculus,  Col. 

Primus  et  superior  quadrigemii^ijs,  iJi^GUs  ex- 
ternus,  RioL 

CircumSgentiUm  primus,  iliacus  extemus,  py- 
riformis, Spi^. 

Pyriformis,  seu  iliacus  externus,  Cowp.  Dou^, 

liC  pyriformc,  ou  pyramidal,  fVin. 

Q. 

Quadratus  feirjoris 

An  est  pars  quinti  femur  moventium,  yes.  ? 
Pars  octavi  femoris  musciili,  Col.  ? 
Est  undecimus  movens  femur,  Fal. 
TJndecimus,  Arant. 

•<^artus  quadrigeminus  quadratus,  Riol. 
Circumagentium  quartus,  Spig. 
<^adratus  femoris,  Cowp.  Doug. 
Le  quarre.  Win. 
Quadratus  lumborum 

Nonus  et  decimus  dorsum  moventium,  Vcs. 

Primus  dorsi  musculus,  Col. 

Sexti  paris  dorsi,  Fal. 

Quadratus,  i?z'o/.  i)oz/^. 

Pari^s  lumborum  quadrati,  Spig. 


Quad];-atus  lumborum,  Cowp. 
Le  quarre  des  lombes,  ou  lornfeaire  exterae, 
Win. 

R 

Radialis  externus  longior  et  brQv^or 

Longior,  una  cum  breviore,  quartus  brachialei 

moventium,  Ves. 
Septimus,  manus.  exte.riox  musculus,  Col. 
Longior  est  radieus  externus,  qui  ab  acumine; 

osseo  brachii  ena^itur,  Riol.  , 
Brevior  est  radie.us  externus,  qui  a  condylo 

externo  brachii  oritur,  Ejusd. 
Longior,  una  cum  breviore,  est  extend^ntiuni 

(carpum)  exterior,  Spi^. 
Longior  est,  the  outermost  muscle,  Co%vp.  in 

Extensore  Carpi  radiali. 
Extensor  carpi  radialis  longus:  or;  superior,^ 

Doug. 

Le  radial  externe  pre.mier,  Win, 
Brevior  est,  the  other  beginning,  &c.  Cowp. 
Extensor  carpi  radialis  brevis  or  inferior, 
Dpug. 

Le  radial  externe  second,  Win,, 
Radialis  internus 

Secundus  brachiale  moventiumy  Ves. 
Tertius  interior  manus  musculus,  Col. 
Radieus  internus,  Riol. 
riectentium  (carpum)  exterior,  Spig. 
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¥1^x01  carpi  radiali^,  Poi^. 
Le  radial  interne,  Wia. 
Kecti  oculi 

Jttollens.  est  tertius  oculvim  movens,  Vrs. 
Unus  ex  quatuor  qblongis  musculis,  Col. 
ynus  ex  quatuor  cjui  rectus  inotibus  praefecli, 
Fal. 

Ex  iis  qui  rectis  famulantur  motibus,  ^rant. 
Rectus  superior.  Fabric. 
Qui  a  physiognqmicis  superbus  dicitur,  Cos, 
Attollens,  sive  superbus,  RioL 
Primus  attollens,  Spig. 
Superbus,  JS^olin. 
Elevator  oculi,  C(ywp, 
Elevator,  Doug. 
Le  releyeur,  Win. 
Abductor  est  secundus  oculum  movens,  Ves. 
Unus  ex  quatuor  oblongis  mu5iculis,  Col. 
Unus  ex  quatuor  qui  rectis  motibus  praefecti. 

Ex  iis  qui  rectis  famulantur  motibus,  Arant. 
Rectus  exterior,  Fabric. 
ftuem  indignatorium  appellant,  Cos,, 
Abducens,  sive  indignatorius,  RioL 
Quartus  abducens,  Spig. 
Iracundus,  Molin. 
Abductor  oculi,  Cowp. 
Abductpr,  Doug. 
L'abducteur,  Win. 
Depressor  est  quartus  oculum  movens,  Ih: 
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Un\is  cx  quatuor  oblongis  musculis,  CoF. 
Unus  ex  quatuor  qui  rectis  motibus  praefecti, 
Fal. 

Ex  lis  qui  rectis  famulantur  motibus,  ^ran(. 
Rectus  inferior,  Fabric. 
Qui  humilis  vocatur,  Cos. 
Deprimens,  sive  humilis,  Riol. 
Secundus,  sive  depressor,  Spi^ 
Humilis,  Molin: 
Depressor  oculi,  Cowp. 
Depressor,  Doug. 
Deprimens,  Morg. 
L'^baisseur,  Win. 
Adductor  est  primus  oculum  movens,  Ves^ 
Unus  ex  quatuor  oblongis  musculis,  Col.  . 
Unus  ex  quatuor  qui  rectis  motibus  pnefecti, 
Td. 

Ex  iis  qui  rectis  famulantur  motibus,  Arant<, 
Rectus  interior,  Fabric. 
Qui  barbaris  bibitorius  appellatur,  Ckr. 
Adducens,  sive  bibitorius^  IRiol. 
Tertius  adducens,  Spig. 
Bibitorius,  Molin. 
Adductor  oculi,  Cowp^ 
Adductor,  Doug. 
L'adducteur,  Win. 
Rectus  abdominis 

Rectus,  praetcr  ejus  principium  sqperius,  Vcs, 
Col.  Arant, 
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Rectus,  Fabric.  RioL  Sfig.  Pe  Mar.  Verheycn. 

Cowp.  Doug.  Sant. 
Le  droit,  Win. 
flectus  cruris 

Nonus  tibiam  moventium,  Ves. 
Nonus  tibix  musculus,  CoL 
Rectus  gracilis,  Rial. 

Extcndentium  tibiam  secundus,  rectus,  Spig, 
Rectus  femoris,  Cowp. 
Rectus,  Doug. 

Le  droit,  ou  grele  anterieur.  Win.   Le  droit 
antcrieur,  ou  gresle  anterieur,  Ejusd. 
Rectus  capitis  internus  major 

Est  alterius  musculorum,  quos  fere  sub  sto- 
macho  latitantes  veteres  appellasse  viden- 
tur,  pars  in  os  occipitis  inserta,  Ves . 
IPars  eadem  primi,  et  secundi  dorsum  moven;. 
•  tium,  Ejusd. 

Primi  cervicis  musculi  pars  occipitio  annexa^ 
'  Coh 

Nonus  musculus  capitis,  Fal. 

Alterius  lateris  musculi  stomacho  subjecto- 

rum,  portio  in  occipitis  os  inserta,  pMst. 
Qui  cum  mastoideo  caput  flectit,  RioL 
Rectus  interaus  major,  Cowp.  Doug. 
Le  droit  anterieur  long.  Win.  Le  grand  droit 

anterieur,  Ejusd. 
Rectus  capitis  internus  minor 

Musculus  digitalis  latitudinis,  ab  eminente 

quadam  linea  occipitis  ossis  principium  su- 

mens,  Eust, 
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B-ectus  intemus  minor,  Cowp. 

Le  rengorgeur  oblique,  Duprs. 

Rectus  internus  minor  Cowp.  Dou^, 

Rectus  anticus  minor,  Morg, 

Le  droit  ant^rieur  court,  Win.  Le  petit  droit 

anterieur,  Ejiis4. 
pectus  capitis  lateralis 

Musculus  admodum  parvqs,  qui  a  proc^ssu 

transverso  primoc  veitebrae  ortus,  Fal. 
Alter  n^usculus  praedictis  brevior  et  angustior, 

Eust, 

Musculus  obliquus,  qui  ante  a  transverso  pri- 
mae  vertebras  processy,  iii  caput  i^seritur, 
Ejmd. 

Rectus  lateralis,  Cowp, 

Le  rengorgeur  droit,  Xkipr^. 

Rectus  lateralis,  Fal,  Doug.  Morg. 

Le  premier  traqsveri^aire  anterieur,  Ifin^ 
Rectus  capitis  posticus  major 

Tertii  paris  caput  mqventium,  Fes. 

Tertius  musculus  caput  movent,  Col. 

Major  rectus,  Riol. 

Rectus  major,  Spij.  Cowp.  Doug, 

Le  grand  droit,  Win. 
Rectus  capitis  posticus  minor 

(^arti  paris  caput  moventium,  Ves. 

Quartus  musculus  caput  movens,  Col. 

Rectus  minor,  Riol.  Spig.  Cowp.  Doug. 

Le  petit  droit,  Win. 
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Rfetrahentes  auriculas 

Auris  musculus  a  inammillari  pl'ocessu  profi- 

cisceils,  Col. 
Secundus  auriculsE,  Fal* 
S^cuntdus  propriorum  auriculae,  'Cas4 
Proprius  auris  externae,  Eiol. 
Le  second  de  Poreille,  Du  Verney, 
Retrahens  auriculam,  Coivp. 
Posteriores  auriculae,  Vahal'V, 
Le  posterieur  Vieussen.  Win. 
Posteriores  auriculae,  et  postici,  Sant. 
Hue  quoqu6  pertinent  postici  corrugatores,  sea 

occipitales  minores,  Ejnsd. 
Rhomboideus  major 

Est  pars  major  quarti  scapulam  mwentium, 

Ves. 

Quarti  scapulas  musculi.  Col. 
Rhomboidis,  Laur.  Riol.  Spig.  Cowp.  1694* 
The  inferior  part  of  the  rhbmboides,  Dou^^ 

Cowp.  1724. 
La  portion  inferieure  du  rhomboide,  Win. 
Rhomboideus  minor 

Est  pars  quarti  scapulam  moventium,  Ves^ 
Quarti  scapulae  musculi,  Col. 
Rhomboidis,  Laur. 
Octavus  omcplatae,  Cabrolius. 
Rhomboidis  portio  superior  prorsus  secreta^ 
Eiol. 

Pars  rhomboidisj  Spig. 


142  sYKomis 

Qaidam  liiusculus,  nunquam  alias  a  me  visusj 
Bidloo. 

The  uppermost  part  of  the  rhbraboides,  Dow^i 
Cowp. 

La  portion  superieure  du  rhomboide,  Win, 

s 

Sacrolumbalis 

Quartus  in  altero  latere  hominis  thoracem 

moventium,  Fes. 
Quintus  thoracis  musculus,  Col. 
Quartus  thoracis  musculus,  Fal. 
Sacrolumbus,  Laur.  Riot.  Spig.  Stem.  Verheyeitt 

Morg. 

Alius  praeterea  in  dorse  musculus,  qui  cum 
spinalibus  musculis  pertinacissime  commis- 
cetur,  Fabric. 

Sacrolumbus,  una  cum  inferiore  parte  ccrvi- 
calis  descendentis,  Diemer. 

Sacrolumbalis,  Cowp.  Doug. 

Le  sacrolombaire.  Win. 
Salpingopharyngeus 

Sunt  carneae  fibra;,  quas  oriuntur  from  the 
roots  of  the  cartilage  excavated  for  the  me- 
atus a  palato  ad  aurem,  Drake. 

Est  salpingo-pharyngeus,  Sant. 

An  le  spheno-salpingo-pharyngien,  Win,  ? 

Sartorius 

Primus  tibiam  moventium,  Ves. 
Primus  tibiae  musculus,  Col, 
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Longus,  sive  sutorius,  RioL 

Flectentium  tibiam  primus,  sartorius,  fascialis, 
fascia,  Spi^. 

Sartorim,  Cowp.  JDou^. 

Le, couturier,  tVin. 
Scalenus  lateralis 

Ubi  conjunctus  cuiil  medio,  est  octavi  thora- 
cis musGuIi  pars,  quae  inseritur  in  secun- 
dam  thoracisy  Fal. 

Videtur  esse  scalenus  secundus,  Cowp.  aut 
pars  ejus. 

An  scaleni  pars,  a  secunda  costa  enata,  Mor^J 
La  portion  anterieure  du  second  scalene, 
Win. 
Scalenus  medius 

£st  pars  tertii  et  quarti  dorsum  moventium, 
yes. 

Pars  sccundi  cervicis  musculi,  Col. 

Octavus  thoracis  musculus,  fe/. 

Pars  scaleni,  Riol. 

Pars  paris  triangularis,  Spig. 

Scalenus  tertius,  Cowp.  l6j}4,  ut  videtur. 

The  second  scalenus,  Doug. 

An  pars  ejus  est  scalenus  tertius,  Cowp.  I734.  * 

Est  la  portion  ou  branche  posteneure  du  pre- 
mier scalene,  Win. 
Scalenus  minimus 
Scalenus  posticus 

Nonus  thoracis  musculus,  Fal. 

The  third  scalenus,  Doug. 
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Ahscaleni  pars,  a  costa  seCunda  enata,  MorgJ 
La  portioii  postei-ieiitfe  du  second  scalene,  Wi7i; 
'Scalenus  prior 

Est  pars  tertii  et  qUArti  dorsiim  moventium, 
Ves. 

Pars  sfecundi  cervicis  muscull,  Cx>h 
Septimils  thoracis,  Fal. 
Pars  sCaleni,  Riol. 
Pars  paris  triangularis,  ^pig. 
Scalenus  primus,  Cowp. 
The  first  scalenus,  Doug. 
La  branche  ou  portion  anterieure  dil  pr&miei? 
scalene,  Wim 
Semimembranosus 

Quintus  tibiam  moventium,  t^es. 
Quartus  tibiae  musculiis,  Cd. 
Semimembranosus,  Riol.  Stem.  Cowp.  Doug, 
riectentium  tibiam  qiiartus,  sfimimembraheusy 

Spig. 

Le  deitii-membraneux,  WiUi 
Semispinalis  dorsi 

Seniispihalis,  Dmg. 

An  sunt  les  vertebraux  externes  du  deitii-epi* 
neux,  ou  transversaire  epineux  du  dos  JVin..^ 

Rdiqui  non  distinxerunt  vcl  a  multifido,  vel 
a  spiilali  colli,  aut  accensuerunt  partem 
trique. 
Semitendinosus 

Tertius  tibiam  mdventiimi,  Fes* 

Tertius  tibiae  musculus,  CoL 


PRIOR  TO  ALBINUS* 


145 


Seminervosus,  Riol.  Stem.  Doug. 
Flectentium  tibiam  tertius,  seminervosus,  Spig, 
Seminervosus,  seu  semitendinosus,  Cowp. 
Le  demi-nerveux,  Wim 
Serratus  anticus 

Musculus  qui  scaj)ulam  ahtrorsum  agit,  Ves> 

Primus  scapulam  moventium,  Ejusd. 

Secundus  scapute,  Col. 

Serratus  minor,  Riol.  Spig. 

Serratus  anticus  minor,  Vesling.  Cowp.  Doug. 

Verheyen. 
Le  petit  pectoral,  Win. 
Serratus  magnus 

Secundus  in  altero  latere  thoracem  moveii- 

tium,  Ves. 
Secundus  thoracis  musculus,  Col. 
Qui  a  Galeno  passim  musculus  in  simis  scapu- 

larum  situs  appellatur,  Fabric. 
Serratus  major,  Riol.  Spig, 

Serratus  major  anticus,  Verheyen.  Cowp.  Doug. 

Morg. 
Le  grand  dentele,  Win, 
Serratus  posticus  inferior 

Quintus  in  altero  latere  thoracem  homiiiis  mo- 
ventium, Ves, 

Quartus  thoracis  musculus,  Col. 

Musculus  ad  infimam  dorsi  partem,  una 
cum  alio  musculo  exiguo  prasdicto  super, 
posito,  Fabric, 
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Scrratus  posticus  inferior,  Riol.  Spig.  VesUng. 

Verheym.  Cowp.  Doug.  Morg. 
Le  dentele  posteneur  inferieur,  Win. 
Scrratus  posticus  superior 

Tertius  in  altero  latere  thoracem  hominis  mcr- 

ventium,  Ves. 
Tertius  thoracis  musculus,  Col. 
Musculus  ad  supremam  dorsi  partem  prope 

cervicem,  Fabric. 
Serratus  posticus  superior,  Riol.  Spig.  Vesling. 

Cowp,  Doug.  Verheyen.  Morg. 
Le  dentele  posterieur  supericur,  Win. 
Soleus 

Quartus  pcdem  moventium,  Ves. 
Quartus  tibiae  musculus,  Col. 
Soleus,  Riol. 

:Extendentium  pedem  secundus,  gasterocnc- 

mius  internus,  Spig. 
Gasteronocnemius  internus,  Cowp. 
The  two  innermost  heads  extensoris  tarsi  su* 

talis,  vel  extensoris  magni,  Doug, 
Le  soleaire,  Win. 
Sphincter  externus  ani 

Musculus  orbiculatim  intestino  obductus,  Ves. 
Musculus  orbicularis  recti  intestini,  sphincter 
dictus,  Col. 

Sphincter  primus  et  externus,  carnosus,  Eiol 
Constrictor,  Spig. 
Sphincter  ani,  Cowp.  Sant. 
Sphincter  cxtemu5»  Doug. 
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Les  Sphincters  cutanes,  Win. 
Pars  per  perinaeum  procurrens,  videtur  esse 
levator  ani  sextus  gracilis  et  acuminatus, 

Est  I'un  des  muscules  dilatatetirs  dc  I'tu-ethre, 
Littre. 

Urethras  dilatator  posticus,  Ifeist.  17:19. 
Penis  musculus  triangularis,  Mo?~^. 
Urethra  virilis,  dilatator  posticus,  sive  triangu- 
laris,  Beist.  1727. 
;  Sphincter  internus  ani 

An  est  n^usculus  cutaneus  et  circularis  iii 

extrema  sedis  ora  collocatus,  FaLP 
Sphincter  cutaneus,  Lour. 
Sphincter  cutaneus,  ac  superficialis,  RioL 
Sphincter  internus,  Dou^. 

Le  sphincter  intestinal,  ou  orbicUlaire,  ;^/;7, 
^Spinalis  cervicis 

Est  pars  septimi  et  otitSvi  dorsdm  moventiuni, 
FeSi 

Quarti  cervicis  musculi,  ^CoL 
Tertii  paris  dorsi  musculorum,  -FaL 
'    Spinati,  MioL  Spig. 
Spinalis  colli,  Cowp. 
Spinalis,  Doug. 

Les  vertebraux  externes  du  demi-epineux,  on 
transversaire  epineux  du  col,  tVin. 
spinalis  dorsi 

Quinti  paris  dorsi  musculorum,  pars  implan- 

tata  in  spinas  vertebrarum  thoracis,  Fal. 
Semispinati,  Spig.  pars,  ut  videtur.  ' 
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Dorsi  longissimi  pars,  qujE  inserti  spinis  tlio-  i 

racis,  Cowp. 
Le  grand  epineux  du  dos,  Win, 

Splenius  capitis 

Primi  paris  musculorum  ant  caput,  aut  pn« 
mam  vertebram  moventium,  Ves.  pars  qu» 
in  occipitium  finit. 
Primi  moventis  caput,  in  occipitium  implan- 

tata,  I^d. 

Pars  ejus,  qui  a  recejitioribus  anatomicis  ante 

alios  descriptus,  Eust. 
Splenli,  Riol. 

Triangularis,  splenii,  Spig. 
Superior  splenii,  Cowp. 
Splenii,  inserta  processui  mammillari,  Dotig^ 
La  portion  superieure  du  splenius,  ou  masto- 
'idien  posterieur,  Win, 

Splenius  colli 

Primi  paris  musculorum  aut  caput,  aut  pn 
mam  vertebram  moventium,  Ves.  pars  quj 
in  transverosvertebrarum  processus  nexun 

molitur. 

pars  primi  caput  moventis,  Col. 

Primi  moventis  caput,  in  processus  transvei 

SOS  inserta,  Fal. 
Pars  ejus,  qui  a  recentioribus  anatomicis  ant 

alios  descriptus,  Eust. 
Splenii,  RioL 

Triangularis,  splenii,  Spig. 
Inferior  splenii,  Cowp. 
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Splenii,  inserta  vertebris  colli,  Dovg.  Morg. 
La  portion  inferieuie  du  splenius,  ou  masto- 
i'dien  posterieur,  Win. 
Stapedius 

Anne  est  ligamentum  peculiare,  a  quo  stapes 

fiustinetur,  Schelham  F 
Est  le  muscle  de  I'e  trier,  Du  Ver.  Win. 
Musculus  stapidis,  Cowp. 
Stapedis  musculus,  Valsalv. 
Stapidaeus,  vel  musculus  stapedis,  Du  Ver. 

Doug. 

l,e  second  muscle  de  i'oreille  interne,  que 

nous  appellons  petit,  Vieus. 
Stemohyoi'deus 

Est  ossi  y  referent!  propriorum  alterius  lateris 

primus,  Ves. 
Primus  hyoidis,  CoL  - 
Primi  parw  hyoidis  ossis,  Fal. 
Primi  paris  ossi  hyoidi,  ad  linguge  motum  des- 

tinatorum,  Arant. 
Secundi  paris  ossis  hyoidis,  Cas, 
Stemohyoidaeus,  RioL  Cowp.  Doug. 
Secundi  paris,    detrahentis,  sternohyoidei, 

Spig. 

Sternohyoides,  Morg.  Sunt.  Heist. 

Le  sterno-hyoidien,   ou  sterno-cleido-hyo- 

idien,  Win. 
Stemomastoideus 

Musculi  a  pectoris  osse  et  clavicula  in  caput 

inserti,  pars  ex  pectoris  osse  pronata,  Ves. 
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'S'dvs  eadem  septimi  caput  moventis,  Col. 
Eadem  seplimi  paris,  eorurii!  qui  caput  mo- 
vent, E'jst. 

Eadem  mastoidei,  seu  mastoidaei  Riol.  Spig. 

Coivp.  Boug. 
Eadem  ejus,  qui  le  sterno-mastoidien,  ou 

mastoidien  exterieur,  Wm. 
Sternothyreoideus 

Communium  laryngis  musculorum  t^rtius  et 

quartusj  Ves. 
Primus  communis  laryngis.  Col, 
Secundi  paris  communium  laryngis  rnuscu- 

lorum,  Fabric. 
Primi  paris  communium  laryngis j  Cos. 
Broncliius,  Ribl. 

Primi  paris  extendentium  thyroidem,  vulgo 
bronchii  dicti,   at  npbis  sternothyroidei, 

Sternothyrioideus,  Cowp.  Boug. 
'   Sternothyroides,  Morg.  Sant. 
Le  sterno-thyroidien.  Win, 
Stylo-glossus 

Quintus  et  sextus  linguaa  musculorum,  Ves. 
Col. 

Tertii  paris  linguae  musculorum,  Fal. 

Tertii  paris  propriorum  linguae,  Arant. 

Secundi  paris  linguae,  Cas, 

Styloglossus,  Riol.  Cowp.  Boug. 

Sexti  paris,  oblique  trabentis,  styloglossi,  Spig. 

Le  styloglosse,  Win. 
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Stylohyoideus 

Tertii  paiis  ossis  v  referenti  propriorum,  Fes. 

Tertius  hyoidis,  Col. 

Tertii  paris  hyoidis  ossis,  Fal.  Cos. 

Tertii  paris-  ossi  hyoidi,  ad  linguae  motum 

destinatorum,  Armt. 
Styloceratoides,  RioL 

Tertii  paris,  oblique  sursum  trahentis,  sive 
styloceratobycidei,  Spi^. 

Paris  styloUyoidei,  De  Mar. 

Stylohyoideus,  Cowp.  Doug-. 

Stylohyoides  major.  Sunt. 

Le  stylorhyoidien,  l^in. 
Stylohyoideus  alter 

Stylo-chondrohyoidaeus,  vel  stylohyoidseus  al- 
ter, Doug. 

An  elegant  small  muscle,  &-c.  Drake. 

De  quo  Cowper,  Besides  this  I  have  frequently 
found  another  muscle,  &c.  in  stylohy- 
oideo. 

Stylo-hyoides  novus,  Sant. 
Stylopharyngeus 

Quarti  paris  linguce,  quod  et  faucibus  adscribi 
potest,  Fal. 

Stylopharyngeus,  Riol.  Cowp.  Valsalv.  Morg. 

Doug.  Sant. 
Tertii  paris  faucium,  styloph^ryngei,  Spig. 
Le  stylo-pharyngien,  IVm. 
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Subclavius 

Primus  in  altera  latere  thoracem  moventium, 
Ves. 

Primus  thoracis  musculus,  Col.  Fal. 
Qui  sub  clavicula  occultatur,  Fabric. 
Subclavius,  Riol.  Spig.  Cow^.  Dou^. 
Le  souclavier,  Win. 
Sublimis 

Primus  digitos  moventium,  Ves. 

Quartus  manus.  interior  musculus,  Col. 

Primus  musculus,  Arant. 

Sublimis,  Laur.  Riol. 

Digitorum  secundi  internodii  flexor,  Spi^. 

Perforatus,  Cowp.  Doug. 

Le  sublime,  Humuld. 

Le  perfore,  communement  le  sublime,  Win. 
Subscapularis 

Sextus  brachium  moventium,  Ves. 

Septimus  humeri  musculus,  Col. 

Immersus,  sive  subscapularis,  Riol. 

Circumagentium  tertius,  subscapularis,  Spig. 

Subscapularis,  Cowp.  Doug. 

Le  sous-scapulaire.  Win. 
Supinator  brevis 

Quartus  radium  peculiariter  agentium,  Ves. 

Nonus  manus  exterior  musculus,  Col. 

Brevis  supinator,  Riol. 

Supinatorum  secundus,  Spig. 

Supinator  ic^dii  brevis,  Coivp. 
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Supinator  brevis,  Doug: 
Le  court,  ou  petit  supinateur,  Win. 
(Supinator  iongus 

Quatuor  radium  peculiariter  agentium  secun- 
dus,  Ves. 

Octavus  manus  exterior  musculus,  longissimus. 

nuncupatus,  Col. 
Longus  supinator,  RioL 
Supinatorum  primus,  sive  longior,  Spi^. 
Supinator  radii  longus,  Cowp. 
Supinator  longus,  Doug. 
Le  long  ou  grand  supinateur.  Win. 
Supraspinatus 

Quintus  brachium  moventium,  Vhs. 
Quintus  humeri  musculus.  Col. 
Supraspinatus,  Riol. 

Circumagentium   humerum  primus,  super^. 

scapularis  superior,  Spig. 
Supraspinatus,  Cowp.  Doug. 
Le  sus-epineux,  Win.  Le  sur-epineux,  Ejusd, 

T 

Temporalis 

Inferiorem  m.axillam  moventium  primus  alte- 
rius  lateris  musculus,  seu  temporalis,  Ves, 

Temporalis,  Col.  Fal.  Arant.  Riol.  Spig.  Cowp, 
Doug.  Sant. 

Le  crotaphite,  Win. 
Tensor  tympani 

Musculus  ossiculi  malleo  comparati,  Emt. 
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Musculus  ab  Eustachio  observatus,  Arant, 
Musculus  malleum  ad  incudem  movens,  Fa- 
bric. 

Internus,  Ejusd.  Spig. 

Auris  internae  secundus,  Cas. 

Qui  ab  osse  ctmeiformi  prognatus,  Ejusd. 

Alter  internus,  et  in  concha  latitans,  Riol. 

Musculus  internus  auris,  Molin. 

Internus  mallei,  Schelham. 

Le  second  de  ceux  qui  apartiennent  au  mar- 
teau,  et  I'externe,  Du  Ver. 

Internus  auris,  Cowp. 

Musculus  majoris  processus,  Valsalv. 

Internus  auris  Eustack.  lioug-. 

Le  monogastrique,  Vieuss. 

\jt  muscle  interne  du  marteau,  Win. 
Tensor  viaginse  fenioris 

Est  pars  carnea  sexti  tibiam  moventium,  Ves. 

Eadem  sexti  tibite  musculi,  Col. 

Merabranosi,  ^ol.  Cowp.  Doug. 

Extendentium  tibiam  primi,  membranosi, 
musculus  lati  tendinis,'  Spig. 

Le  muscle  aponeurotique,  ou  niuscle  du  fas- 
cia lata,  Win. 

Le  muscle  de  la  bande  lar^e,  ou  du  faspia 

lata,  Ejusd. 
Teres  major 

Tertius  brachiuna  moventium,  Ves. 
Tertius  humeri  musculus.  Col. 
Rotundus  major,  RioL 
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Deprimens  humcrum  rotundus,  Spig, 
Teres  major.,  Cowp.  Doug. 
Lc  grand  rond,  Win. 
Teres  minor 

Octavus  movens  humerum,  Fal.  Vid.  quas  re- 

spondit  Ves,  in  Exam. 
Rotundus  minor,  Biol. 

Musculus  peculiaris,  a  nemine  adhuc  anno- 

tatus,  cujus  inventionem  Placentinus  sibi 

tribuebat,  Cos.  apud  Spig. 
Teaes  minor,  Cowp.  Boi(g. 
Le  petit  rond,  Win. 
Thyreoarytaenoideus 

Propriorum  laryngis  nonus  et  decimus,  Ves. 
Musculorum  laryngis,  qui  ipsius  proprii  di- 

cuntur,  quartus,  Col. 
Ex  propriis  laryngis  musculis,  internorum  se- 

cundi  paris,  Fal. 
Ultimi  musculi  duo  sunt,  Ejusd. 
riexio  constringit  clauditque  rimulam,  Ejusd. 
Quart!  paris  laryngis  propriorum,  Cos.  duo  a 

postica  internee  scutiformis  parte,  See. 
Thyroarytsenoideus,  Riol,  Cowp.  Mor^.  Doug. 
Paris  thyroarytaenoidei,  Spig. 
Thyro-arytaenoides,  Sant.  una  cum  thyro-epi- 

glottidaeo  majore. 
Le  thyroarytaenoidien,  Dodart. 
Le  thyro-arytenoidien,  Wi7i.  una  cum  eo  qui 

le  thyro-epiglotique,  Ejusd^ 
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Tibialis  anticus 

Sextus  pedem  moventium,  Ves. 
Primus  musculus  anterioris  pedis,  Coi. 
Tibieus  anticus,  Riol. 

riectentium  pedem  primus,  tibiaus  anticus, 

cateucC  musculus,  Spig. 
Tibialis  anticus,  Cowp.  Doug, 
Le  jambier  anterieur,  Win. 
Tibialis  posicus 

Quintus  pedem  moventium,  Ves. 
Quintus  tibiae  musculus,  CoL  • 
Quintus  movens  pedem,  Fal. 
Tibieus  posticus.  Rial. 

Oblique  moventium  pedem  primus,  adducens 
pedem,  nauticus,  tibiaeus  posticus,  Spig: 

Tibialis  posticus,  Cowp.  Doug.  Heist. 

Le  jambier  posterieur,  Win. 
Trachelomastoideus 

Secundi  paris  c^put  moventium  musculus 
tertius,  Ves. 

Pars  secundi  musculi  capitis,  Cd. 

Tertius  movens  caput,  Fal. 

Eorum,  qui  (duos,  a  recentioiibus  anatomicis 
ante  alios  descriptos)  sequuntur,  portio, 
quae  externam  sedem  occupat,  Eust. 

Pars  complexi,  Riol.  Cowp.  l694- 

Tertius  musculus  trigemini,  aut  compositi, 
Spig. 

Trcahelomastqidasus,  seu  capitis,  par  terfcium, 
Fal  Doug.  Cowp.  1724- 
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Le  petit  complexus,  ou  mastoidien  lateral, 
fVin. 
Tragicus 

Musculus  tragi,  Fahalv.  Sants 
Transversalis  cervicis 

Quintus  et  sextus  dorsum  moventiufn,  Fes, 

Tertius  cervicis  musculus,  Col. 

Secundi  paris  dorsi  musculorun  principium 
pnus, 

Transversarius,  RioL 

Transversalis,  Sj)i^. 

Le  grand  tranversaire  du  cdl,  fVin^ 
Transversus  abdominis 

Transversus,  Fes.  Fab.  Riol.  Spig.  Morg.  Sant. 

Transversalis,  Col.  Cowp.  Doug. 

Le  transverse.  Win. 
Transversus  auriculae 

Sunt  fibrae  transversae  in  gibbo  auriculae,  FaJ- 

salv. 

Fibrse,  quae  in  convexa  conchae  parte,  Sant, 
Transversus  pedis 

Est  novus  musculus.  Julius  Placentinus  Pata« 
vinus,  Chir.  et  Anat,  insignis,  primus  de  hoc 
ad  nos  scripsit,  Bauhin. 
Decimus  tertius  digitorum  pedis,  Ejusd: 
Musculus  transversus,  Riol. 
Transversalis,  Cos.  Morg. 
Transversalis  pedis,  C(m)p. 
Transversalis  pedis  Jul.  Cas.  Placent.  Doug. 
Le  transversal  des  orteils,  Win. 
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Transversus  perinaei 

An  est  alius  musculus  ad  virgae  latus  minimus, 
Stephan.  P 

Levator  ani  parvus,  Riol.P 

Transversus,  T.  Earth, 

Transversalis- penis,  C(mp.  Heist. 

Le  dilatateur,  qui  part  de  la  partie  interieure 
de  la  tuberosite,  Littre. 

Levator  ani  parvus,  seu  externus,  Riol.  Doug. 

Penis  musculus  transversus,  Morg. 

Transversalis,  Sant. 

Transversalis  urethras,  Morg. 

An  le  transversale  de  I'urethre,  et  le  trans- 
verse. Win. 

In  foemina  transversalis,  Sant. 
Transversalis  perinaei  alter 

Urethrae  elevator,  sive  ejaculator,  Sant. 

An  le  prostatique  inferieur,  Win.  P 

In  foemina  est  depressor  urethras,  Sant. 
Triangularis  stemi 

Sextus  in  altero  latere  thoracem  hominis  mo- 

ventium,  Ves. 
Sextus 'thoracis,  Col.  FaL 
Qui  interriae  sterni  sedi  apponitur.  Fabric. 
Triangularis  et.pectoralis  internus,  Riol. 
Triangularis,  Steno.  F)e  Mar.  Gawp.  Doug. 
Sternocostales,  Verheyen.  Sant. 
Les  sterno-eostaux,  commimcment  le  triangu-^ 
laire  du  sternum.  Win. 
Triceps  brachii 

Longus  est,  cubitum  extendentium  primus,  Ves. 
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Tertius  cubiti,  Col. 

Longus,  Riol. 

Le  grand  ancone,  Win. 

Brevis  est,  tertius  cubitum  extendentium,  Ves. 
Brevis,  Riol. 

Os  cubiti  extendentium  secundus,  Spig. 
L'ancone  externe,  Win. 

BrachiaJis  externus,  carnosa  pars,  qua  primus 
extendentium  augetur,  quern  secundum 
constituere  licet.  Pes. 

Brachieus  externus  Riol,  Coivp, 

Brachialis  externus,  Doug. 

L'ancone  interne,  Win. 

Brevis  cum  brachiali  externo,  quartus  cubiti,  CoL 
Longus  una  cum  brachiali  externo,  est  os  cubiti 

extendentium  primus,  Spig. 
Longus  una  cum  brevi,  Gemellus,  Cowp, 
Biceps  externus,  Doug. 

Triceps  totus,  triceps  cubiti,  extensor  cubiti 

magnus,  triplici  principio  natus,  Doug. 
Pide  cubiti  extensores,  Morg. 

V 

Vastus  externus 

Septimus  tibiam  moventium,  Ves. 
Septimus  tibiae  musculus,  Col. 
Vastus  externus,  Biol.  Cowp.  Doug. 
■Extendentium  tibiam  tertius,  vastus  externus, 

^pig' 
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Le  viste  externe,  Win, 
Vastus  int'ernus 

Pars  oGtavi  tibiam  moventium,  Ves^ 
Pars  octavi  tibiae  musculi,  Col. 
Vastus  internus,  Riol.  Cowp.  Doug. 
Pars  extendentium  tibiam  quarti,  vasti  intermi, 
Spig. 

Le  vaste  interne,  li^n. 

U 

Ulnaris  externus 

Tertius  brachiale  moventium,  Fei. 

Sextus  manus  exterior  musculus,  CoL 

Cubiteus  externus,  Rial. 

Extendentium  (carpum)  interior,  Spig. 

Extensor  carpi  ulnaris,  Cowp.  Doug,. 

Le  cubital  externe,  Win. 
Ulnaris  internus 

Primus  brachiale  moventium,  Ves^ 

Secundus  musculus  interior  manus,  CoL 

Cubiteus  internus,  Rial. 

Flectentium  (carpum)  interior,  Spig. 

Flexor  carpi  ulnaris,  Cowp.  Doug. 

Le  cubital  interne.  Win. 

Zygomaticus  major 

Est  unus  ex  quatuor  musculoruni  labris  pro- 

priorum  duobus  printis,  Ves. 
Zygomaticus,  Riol.  Doug.  Cowp.  1.724-  Morg. 
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Priihi  paris,  sive  attollentis  labium  superius, 

Spig.  haud  dubie. 
Zugomaticus,  Cowp.  1604. 
Zygomaticus  major,  Sant. 
Le  grand  zygomatique,  Win. 
An  fasciculi  ejus  sub  pingui  labii  inferioris 

excurrentes,  sunt  corrugatoris,  seu  protruso- 

ris,  ordo  exterior,  Sant.  P 
^jgomaticus  minor 

Est  the  shortest  fleshy  slip,  JDoug.  in  elevato-, 

re  labii  superioris  proprio. 
De  quo  Morg.    Sic  ab  osse  jugali  fa&ciculuin 

fibrarum  non  contemnendum,  &c. 
Zygomaticus  minor,  Sajit. 
Le  petit  zygomatiq.ue,  Win. 
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CONTAINING 

iTHE  MUSCLES  PECULIARLY  BELONGING  TO  THE 
OSSEOUS  STRUCTURE,  ARRANGED  ACCORDING  TO 
THE  SEVERAL  BONES  TO  WHICH  THEY  ARE  AT-t 
TACHED  ;  WITH  GENERAL  OBSERVATIONS  ON 
THE  DIFFERENT  PARTS  CONSTITUTING  A  MUS- 
CLE, AND  GENERAL  OBSERVATIONS  ON  MUSCU- 
LAR ACTION. 


THE 

MUSCLES 

ARRANGED 

ACCORDING  TO  THE  BONES. 


CHAPTER!. 

The  following  Table  contains  all  the  musclei  con- 
nected with  the  skeleton  by  origin  or  insertion, 
in  the  middle  column  the  bones  are  arranged  in 
the  usual  order  of  demonstration  ;  the  series  com- 
mencing with  the  bones  of  the  cranium,  and  pro- 
ceeding regularly  through  the  bones  of  the  face, 
the  neck,  and  the  trunk,  to  those  of  the  atlantal 
and  sacral  extremities ;  the  single  bones,  the  pairs, 
and  the  classes,  are  each  followed  by  the  muscles 
attached  to  them.  The  names  of  the  muecles  are 
either  in  Roman  or  Italic  characters :  the  Roman 
characters  express  the  muscles  which  are  connect- 
ed with  the  bones  by  insertion  ;  the  Italic  charac- 
ters, the  muscles  which  are  connected  by  origin. 
When  any  of  the  muscles  have  other  origins,  they 
are  to  be  found  in  the  first  column  tov/ards  the  left 
in  Italic  characters ;  when  other  insertions,  in  the 
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third  column  towards  the  right  in  Roman  charade 
ters. 

Upon  a  plan  somewhat  analogous,  the  celebrated 
Cowper  arranged  the  muscles  according  to  the 
bones  in  which  they  are  inserted  ;  and  the  accurate 
Winslow,  according  to  the  bones  to  which  they  are 
attached,  without  the  distinction  into  origin  and 
insertion,  which  he  disliked*.  That  distinction, 
however,  is  preserved  in  the  following  Table  ;  not 
indeed  on  account  of  its  accuracy,  but  on  account 
of  its  general  expediency,  which  more  than  com- 
pensates for  any  of  those  erroneous  conclusions 
that  the  young  anatomist,  when  not  sufficiently  in^ 
formed  of  the  Circumstances,  may  chance  to  draw 
from  it. 

As  the  tables  of  both  Cowper  and  Winslow  are 
defective  in  point  of  enumeration,  and  as  they  ex- 
hibit no  more  at  a  time  than  one-half  of  the  mus- 
cular attachments,  they  present  not  to  the  eye  the 
connection  of  bones  through  the  medium  of  mus- 
cles, nor  assist  the  physiologist  in  explaining  their 
functions. 

The  use  of  this  table  to  the  anatomist  scarce- 
ly requires  any  explanation.  On  a  cursory 
glance  it  presents  to  his  view  a  number  of  cir- 
cumstances not  easily  remembered,  and  which, 
though  always  connected  in  nature,  are  not  very 


*  See  page  32. 
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«ften  associated  in  the  memory.  It  explains  satis- 
factorily many  of  the  sympathies  that  exist  between 
the  motions  of  distant  parts  connected  by  muscular 
attachments  or  functions:  As,  for  instance,  how 
pain,  arismg  from  a  luxation  of  the  humerus, 
should,  upon  motion,  extend  to  the  sternum,  the 
back,  .and  the  loins  ;  and  how  pain,  arising  from  in- 
juries of  the  loins,  should  be  affected  by  motions 
of  the  humerus  when  any  powerful  or  extensive 
operation  of  the  Latissimus  dorsi  is  required. 

It  may  hkewise  be  useful  in  suggesting  hints 
about  the  modes  of  reducing  bones  after  cases  of 
luxation  or  fracture  ;  about  placing  the  parts  in  the 
most  easy  and  natural  position  after  reduction  ; 
about  what  motions  should  be  avoided,  what 
should  be  allowed,  w^hat  should  be  left  to  the  pati- 
ent himself,  and  what  should  necessarily  be  check- 
ed by  bandages,  and  how  these  bandages  ought  to 
be  applied. 

If  the  young  anatomist  should  not  readily  per- 
ceive how  this  kind  of  knowledge  is  to  be  acquired 
from  examining  the  Table,  he  will  be  assisted  by 
the  explanations  that  are  afterw-ards  given  of  the 
several  motions  ;  as  this  Table  and  these  explana- 
tions are  intended  to  reflect  a  mutual  light  upon  one 
another. 
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CHAP.  11. 

GENERAL  OBSERVATIONS. 


Muscles  are  the  organs  which  change,  regulate, 
•and  fix  the  positions  and  attitudes  of  the  system,  and 
which  are  directly  or  indirectly  concerned  in  all  the 
more  conspicuous  motions  of  the  solids  and  fluids, 
in  these  numerous  and  important  operations  they 
exhibit  phenomena  peculiar  to  themselves,  and 
which  cannot  be  traced  to  gravity  or  impulse,  to 
elasticity  or  to  chemical  attraction.    They  pro- 
duce their  effect,  whether  it  be  a  state  of  motion 
or  rest,  by  contracting  their  fibres  in  consequence 
of  stimulants ;  while  the  stimulants,  whether  che- 
mical, mechanical,  or  vital,  seem  to  act  through 
•the  medium  of  a  nervous  energy. 

They  are  not  restricted  to  any  length,  breadth, 
or  thickness ;  to  any  form,  magnitude,  or  colour  - 
-though  every  one  belonging  to  a  pair  resemble  its 
fellow,  and  all  the  muscles  of  one  individual  be 
analogous  in  form,  colour,  attachment,  and  func 

•tion,  to  the  correspondentmuscles  of  another  of  the 
i5ame  species. 

They  are  not  found  of  any  one  homogeneou. 
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substance,  but  composed  of  carneous  and  tendinoiis 
fibres,  interspersed  every  where  with  cellular  mem- 
brane, and  the  ramifications  of  arteries,  veins,  ab- 
sorbents, and  nerves,  all  of  them  alive,  and  all  of 
them  irritable. 

The  Carneous  Fibres. 

The  carneous  fibres  constitute  flesh.  They  sel- 
dom or  never  appear  single,  but  are  collected  into 
small  fasciculi,  that  unite  to  form  larger  fasciculi  j 
which  larger  fasciculi  bein^  united,  form  the  col- 
lections v/hich,  with  their  tendinous  fibres,  &c.  we 
call  muscles,  and  which  we  distinguish  by  proper 
names. 

The  carneous  fibres  are  all  sensible  to  stimulants 
of  one  kind  or  another;  and  being  the  only  parts 
that  contract  in  obedience  to  the  will,  or  in  con- 
sequence of  stimulants  operating  regularly,  they 
constitute  the  distinguishing  character  of  muscles. 
As  they  derive  their  principal  power  from  a  vital 
source,  the  change  produced  upon  them  by  death 
is  sudden  and  obvious.    Hence  the  muscles  that, 
when  living,  could  have  ruptured  their  tendons, 
luxated  the  bones,  or  broken  them  to  pieces,  can 
scarcely,  when  dead,  if  it  were  not  for  their  ten- 
dons, their  cellular  membrane,  and  the  ramifica- 
tions' of  the  sanguiferous  and  absorbent  systems, 
support  their  own  weight.    In  the  living  stale, 
it  is  obvious,  liowever,  that  their  strength  must 
,ar}%  and  in  a  great  measure  depend  on  the  natur^ 
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gnd  degree  of  the  energy  communicated.    In  the 
voluntary  muscles,  that  energy,  to  a  certain  ex- 
tent, is  varied  at  pleasure :  and  hence  it  is,  that, 
by  a  simple  act  of  the  will,  the  smaller  muscles  are 
frequently  observed  to  overcome  the  larger ;  the 
flexors  to  overcome  the  extensors  ;  the  extensors  the 
flexors  ;  and  that  both,  when  we  choose,  are  obser- 
ved to  balance  their  relative  forces,  and  to  fix  the 
intended  position  of  the  parts.    Yet  the  influence 
of  the  wiU  is  nothing,  compared  to  the  influence  of 
instinct,  emotion,  and  passion,  to  which  the  will  is 
frequently  subservient.    These  often  affect  the 
whole  of  the  mu§cles,  and  through  their  medium 
alter  the  secretions. 

It  is  this  connection  between  muscular  action 
•and  the  vital  powers,  that  explains  those  extraordi- 
nary changes  which  take  place  in  the  system  of 
credulous  persons,  whose  fancies  are  under  the  im 
pressions  df  witchcraft,  insanity,  galvanism,  of  ani- 
mal magnetisn^,.  or  animal  electricity.    And  the 
same  connection  likewise  explains  how  our  mus 
cular  strength  is  varied  by  the  states  of  sickness 
and  health  ;  and  how  our  exertions  are  more  or  less 
vigorous  and  extensive,  continued  for  a  longer  or 
a  shorter  period,  and  attended  with  greater  or 
with  less  fatigue,  in  proportion  as  the  mind  happens 
to  be  influenced  by  the  exhilarating  or  depressing 
passions.  -  & 

The  degrees  of  force  thus  arising  from  volition 
-^^ot  only  being  different  in  different  muscles,  but  in 
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different  parts  of  the  same  muscle  at  the  same  time/ 
as  may  be  seen  in  the  common  flexors  and  the  com- 
mon extensors  of  the  fingers  and  the  toes,  have 
with  justice  been  regarded,  not  only  as  proofs  of 
the  singular  influence,  but  superintendence,  of  the 
vital  principle  in  the  animal  system.    They  are 
proofs,  however,  neither  stronger  nor  clearer,  nor  of  a 
much  more  frequent  occurrence,  than  what  we  ob- 
serve in  those  cases  where  chemical  and  mechani- 
cal stimulants  are  applied  so  as  to  excite  paiflful 
sensations.    In  these  instances,  it  is  often  not  the 
muscle  more  immediately  aflfected  that  is  thrown 
isito  action,  but  those  muscles,  whether  distant  or 
near,  that  are  best  calculated,  by  their  joint  opera- 
tion,' to  alleviate  the  feeling,  to  remove  the  cause 
"by  which  it  is  occasioned,  or  to  withdraw  the  part 
from  the  injury -to  which  it  is  exposed.    Thus  when 
the  fauces  are  tickled  with  a  feather,  it  is  not  the 
muscles  most  directly  affected  that  are  thrown  into 
action,  but  the  stomach  from  a  distance  gives  the 
alarm;  when  instantly  the  abdominal  muscles,  and 
diaphragm,  and  all  the  muscles  concerned  in  res- 
piration, hasten  to  unite  in  the  general  support  of 
the  common  cause :  not  indeed  as  if  they  were  the 
only  organs  interested,  but  the  only  organs  that  are 
able  to  bring  the  speediest  assistance  in  such  aa 
emergency. 
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The  Tendinous  Fibres. 

The  tendinous  fibres  constitute  tendons,  or  those 
parts  which  in  common  language  are  denominate^ 
sinews.  They  are  quite  insensible  in  the  healthy 
state,  are  somewhat  elastic,  but  never  contract,  like 
the  cameous  fasciculi,  in  consequence  of  stimu- 
lants obedient  to  the  will  or  operating  regularly. 
In  their  general  appearance  they  bear  a,  resem- 
blance to  some  of  the  ligaments  attached  to  the 
bones,  and  indeed  are  the  media  through  which 
the  carneous  fasciculi  in  general  are  attached  to  the. 
skeleton.  In  all  the  muscles  of  the  same  name 
belonging  to  a  species,  they  have  a  similar  form 
and  situation,  and  are  generally  thought  to  bear  a 
much  greater  proportion  to  the  carneous  fasciculi 
in  the  muscles  of  the  active,  vigorous,  and  adult, 
than  in  those  of  the  indolent,  feeble,  and  young. 
In  the  human  body,  they  occupy  the  spaces  where 
the  cameousfibres  could  not  be  admitted  withoutin- 
creasing  both  the  weight  and  the  bulk  of  the  parts, 
requiring  at  the  same  time  a  considerable  increase 
in  the  surface  of  attachment,  and  a  change  in  the 
form  and  magnitude  of  the  bones ,  the  spaces  like- 
wise where  the  forces  of  the  several  carneous  fibres 
are  most  concentrated ;  the  spaces  where  either  the 
pressure  or  friction  would  be  injurious  to  the  car- 
neous fibres,  and  to  that  size  of  nerves  and  of  ves- 
sels with  which  they  must  always  be  necessarily  ac. 

4. 
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companied.  As  to  their  connection  with  the  came- 
0US  fibres,  the  carneous  fibres  are  sometimes  attached 
to  them  at  their  extremities,  sometimes  at  one  side, 
sometimes  at  both;  sometimes  at  one  angle,  some- 
times at  another;  but  always  according  to  certaiii 
specific  and  determinate  laws,  as  they  regularly 
observe  the  same  form,  course,  and  attachment,  in 
every  muscle  of  the  same  name  belonging  to  the 
species.  By  this  contrivance,  independently  of 
bulk,  not  only  is  the  strength  and  the  form  of 
the  muscles,  but  their  force,  their  extent,  and  theit 
mode  of  action,  in  many  respects,  wonderfully 
varied  to  suit  the  several  situations  and  circum- 
stances where  their  functions  are  required. 

As  some  muscles  (for  I  speak  not  here  of  the 
contradictory  and  various  reports  that  are  founded 
on  microscopic  observations)  ;  as  some  muscles,  s6 
far  as  they  appear  to  the  naked  eye,  are  without 
tendons,  we  cannot  suppose  that  tendons  form  art 
essential  character  of  the  muscular  system ;  though, 
by  their  variety  of  form  and  situation,  they  ate  well 
calculated,  with  uses,  attachments,  and  other  cir- 
cumstances, to  constitute  those  secondary  characters 
by  which  one  muscle  is  distinguished  from  another. 

In  some  muscles,  the  tendinous  fibres  are 
closely  interwoven,  as  it  were,  with  the  carneous ; 
in  others,  they  form  a  tendon  iii  the  middle  be- 
tweeil  the  two  fleshy  extremities ;  in  a  third  vari- 
ety, a  part  of  the  tendon  is  made  to  divide  the  mus- 
cle longitudinally,  while  the  carneous  fibres  enter 
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obliquely  on  each  side*  ;  in  a  fourth  variety,  the 
carneous  fibres  enter  the  tendon  on  one  side  only; 
in  a  fifth  variety,  they  begin  with  a  tendon  to- 
wards their  origin ;  in  a  sixth,  they  have  a  tendon 
towards  their  insertion  ;  in  a  seventh,  they  have  a 
tendon  at  origin  and  insertion  ;  in  an  eighth,  they 
have  several  tendons  in  these  situations  j  and  in 
many  muscles  the  varieties  are  mixed. 

As  the  strength  of  the  tendons,  like  that  of  the 
bones,  ligaments,  membranes,  and  cartilages,  de- 
pends but  little,  after  they  are  formed,  on  the  ner- 
vous energy,  the  changes  induced  upon  them  by 
death  are  slow  and  imperceptible,  in  comparison  of 
those  which  are  induced  on  the  carneous  fasciculi : 
and  hence  we  observe,  that  the  tendinous  portion  of 
every  muscle  is  decidedly  the  strongest  in  the  dead 
body,  although  often  found  to  be  the  weakest  ia 
the  living. 


*  Although,  from  the  line  that  runs  longitudinally,  dividing 
the  row8  of  caraeous  fibres,  these  muscles  have  been  named  fen- 
ni/ormf  there  are  other  circumstances  that  characterise  them. 
Besides  what  is  common  to  many  a  muscle,  a  tendon  botfe 
at  origin  and  insertion,  they  seem  to  have  regularly  a  tendi- 
nous expansion  alternately  on  the  dermal  and  the  central  aspect  j 
«o  that  whenever  they  are  found  to  be  tendinous  on  one  aspect, 
in  the  part  which  is  opposite  of  the  other  aspect  they  are 
found  to  be  carneous,  and  vke  versd^ 
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The  Cellular  Membrane. 


The  cellular  membrane,  which  is  more  or  less 
dense  and  elastic  according  to  circumstances,  is 
interposed  between  every  muscle,  between  every 
fasciculus  and  every  fibre,,  so  far  as  we  can  trace 
them.  It  envelopes  every  artery,  every  vein,  ab- 
sorbent, and  nerve  j  and  at  the  time  it  maintains 
a  connection,  it  preserves  a  distinction,  officiating 
at  once  as  a  fascia,  a  ligament,  and  a  mucous  gland* 
In  this  last  capacity  it  lubricates  the  parts  with 
which  it  is  in  contact,  diminishes  friction,  facili- 
tates motion,  prevents  adhesions,  and,  where  it  is 
necessary,  contains  a  quantity  of  oil  in  its  cells, 
in  order  to  mix  it  with  the  mucous  secretions. 
It  is  also  interposed  between  the  integuments 
and  the  muscles  beneath,  where  it  generally  con- 
tains a  large  quantity  of  adipose  matter,  which,  from 
being  a  bad  conductor  of  caloric,  contributes  to 
preserve  the  temperature  that  is  necessary  for  the 
due  performance  of  the  several  functions.  It  con>. 
tains  this  matter  in  large  quantities,  where  the 
temperature  is  defective  for  want  of  exercise,  as  in 
indolent  persons  and  very  young  children ;  in  large 
q^uantities,  where  the  temperature  is  likely  to  prove 
defective  from  the  natural  state  of  the  circulation^ 
as  on  the  sternal  part  of  the  abdomen,  where  the 
tendons,  as  usual,  are  supplied  with  but  small  bran- 
ches of  arteries  ^  in  large  quantities,  where  it  is  a,f- 
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terwards  to  be  used  as  nourishment,  as  in  many  a- 
jiimals  that  are  regularly  subjected  to  the  torpid 
state,  that  lie  down  fat  in  the  end  of  autumn,  sleep 
through  the  winter,  and  awaken  emaciated  upon 
the  genial  approach  of  spring.    It  has  often  been 
remarked,  that  fat  sheep  support  abstinence  bel- 
ter than  the  lean ;  that  some  buried  in  the  snow  for 
weeks  have  been  taken  out  alive  ;  and  that  others 
have  lived,  cceteris  paribus^  longer  or  shorter,  pro- 
portioned to  the  quantity  of  their  adipose  substance. 
That  this  substance  is  consumed  in  disease,  when 
we  are  incapable  of  taking  the  regular  supplies  of 
food,  or  converting  it  into  chyle,  i^  a  fact  too  ge- 
nerally known  to  require  proof :  that  it  is  absorbed 
in  a  state  of  health,  is  far  from  improbable.    It  is 
a  reservoir  from  which  the  system  may  be  so  far 
supplied  in  a  uniform  manner,  and  by  which  the 
changes  arising  from  occasional  and  irregular  diet 
may,  to  a  certain  extent,  be  counteracted. 

From  the  extensive  and  general  distribution  of 
the  cellular  membrane ;  from  its  accompanying 
every  artery,  vein,  absorbent,  and  nerve,  and  inter- 
mixing with  every  organ  on  which  these  are  rami- 
fied ;  from  its  various  degrees  of  elasticity  and  den- 
sity in  different  situations  and  different  regions,  it 
is  not  unlikely  that  it  performs  some  general  func- 
tion necessary  to  every  part  of  the  system,  but  va- 
ried somewhat  according  to  circumstances.  Dif- 
ferent organs  secrete  and  assimilate  different  sub- 
stances from  the  sanguineous  fluid  j  different  neiTCs 
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and  different  vessels  have  different  offices :  And  as 
nerves  and  vessels  are  all  enveloped  in  cellular 
membrane,  it  is  not  improbable  that  in  all  it  in- 
fluences their  action,  and  thereby  contributes,  with 
other  causes,  to  accommodate  the  arteries,  the  veins,  , 
tile  absorbents,  the  nerves,  and:  the  organs  on  i 
which  they  are  ramified,  to  perform  each  their  ; 
appropriate  modifications  of  function,    it  is  well  i 
known  that  diseased  appearances  are  often  confined 
to  the  cellular  membrane ;  and  that  where  such  ap- 
pearances exist  in  any  of  the  organs,  or  around,  a 
Vein,  an  artery,  or  a  nerve,  they  exhibit  the  symp- 
toms of  a  morbid  action*. 

The  Arteries. 

The  larger  branches  of  arterial  vessels  that  are: 
tamified  in  the  muscles  coniain  red  blood;  the 
smallest  branches,  particularly  in  the  tendons, 
contain  only  a  part  that  is  transparent.    All  are 
meant  to  convey  nourishment ;  and  as  no  fluid  i« 
known  to  exude  through  inorganic  pores  in  the 
living  body,  some  of  their  ramuli  must  terminate 
'in  the  carneous  or  tendinous  fibres,  where  they  dc-  ' 
iposite  a  part  of  their  contents,  that  by  the  process 
of  assimilation  is  retained,  and  assumes  the  cha- 
racter and  appearance  of  the  parts  with  which  it 
is  united. 

Arteries  are  elastic  in  their  longitudinal  and 

*  Vide  Anatomic  Generate,  par  Fra.  Xavier  BIchat.  Tome 
premier,  du  Systemc  CcUulaire. 
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ti-ansverse  directions,  and  halve  different  diame- 
ters at  difFci-ent  times,  according  to  the  quantity  of 
blood  they  contain,  and  the  force  of  the  heart  by 
which  that  is  propelled.    In  the  living  body  they 
are  always  full;  though,  from  the  interrupted  sup- 
plies of  the  heart,  the  blood  does  not  flow  through 
their  larger  branches  in  a  uniform  stream ;  wave 
is  supposed  to  succeed  wave :  and  this  notion  is 
said  to  be  strengthened  from  the  jets  of  an  artery 
when  it  is  opened,  and  from  the  pulsation  of  those 
which  are  felt  towards  the  surface.    In  the  small- 
er branches,  the  undulatory  motion  is  supposed  to 
cease,  although,  when  the  eye  is  assisted  by  the 
microscope,  we  see  globule  following  after  globule 
m  the  web  between  the  toes  of  a  frog ;  and  altho' 
m  paronychia,  we  are,  by  a  kind  of  internal  feel- 
mg,  made  as  conscious  of  pulsation  at  the  poi^^t 
of  a  finger,  aa  we  are  by  the  touch  of  the  radial 
artery,  where  it  beats  near  the  carpus.    The  ques- 
tion is  here.  Is  the  sense  of  touch  and  unaided  sight 
the  only  evidence  by  which  we  can  form  an  opd, 
nion  on  the  subject.? 

As  for  the  expression  mdulatory  motion,  it  is  not 
correct ;  it  transports  the  fancy  to  some  watery  ex- 
panse, where  it  sees  wave  following  after  wave  in 
numerous  succession  at  the  same  time.  In  the 
blood  each  wave  is  observed  to  cease  ere  another 
begms  :  It  arises  from  the  contraction  of  the  heart 
throwing  an  additional  quantity  of  fluid  mto  the 
Wtenes  at  one  extremity,  and  displacing  a  propor^ 
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tional  quantity  at  the  other :  The  impulse  is  felt 
through  all  the  parts  of  the  system  at  once,  simi- 
lar to  what  we  often  observe  in  the  action  of  a 
pump,  where  the  water  does  not  merely  flow,  but 
is  forced  by  repeated  strokes,  through  a  narrow  aper- 
ture; and  the  tendency  of  the  pipe  to  occasion  a  re- 
coil, and  to  throw  it  backwards,  resisted  by  valves. 
The  waves  or  pulses  which  are  thus  produced  by  the 
action  of  the  heart  are  varied  in  force,  velocity,  mag- 
nitude, the  regular  and  irre^larorder  of  succession  ; 
and  these  differences  being  variously  combined 
with  several  kinds  of  vibratory  motion,  occasion  a 
part  of  that  almost"  infinite  variety  of  effect,  from 
which  some,  by  feeling  the  artery  at  the  wrist,  at- 
tempt to  ascertain  the  nature  of  disease,  to  predict 
its  duration,  its  periods  of  change,  and  its  mode  of 
termination. 

If  we  attend  to  the  course  of  the  arteries,  we  shall 
not  find  them  always  running  in  a  straight  line 
from  their  commencement  to  their  termination, 
but  shall  generally  find  them  in  those  situations 
where  they  are  best  protected  and  secured,  and  arc 
best  enabled  to  perform  their  functions  with  the 
-  least  chance  of  interruption  or  danger. 

If  we  attend  to  their  ramifications,  we  shall  usu- 
ally find,  that  they  are  sent  to  parts  in  the  vicinity; 
or  if  they  be  sent  to  a  greater  distance,  that  they 
undergo' changes  in  their  course  that  require  the 
length  of  space  which  they  occupy;  that  those  si- 
tuations in  which  they  originate  are  more  favour- 
abel  for  receiving  the  bloo4  than  those  which  are 
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near ;  that  the  longest  course  is  decidedly  the  sa- 
fest ;  or  that  the  parts  to  which  they  arc  destined 
require  to  be  furnished  with  branches  proceeding 
from  different  quarters,  in  order  to  insure  at  all 
times  a  regular  supply;  a  circumstance,  by  the 
way,  which  seems  partly  to  explain  those  commu- 
nications that  every  where  take  place  among  vas- 
cular branches  of  the  same  class,  whether  they  be 
arteries,  veins,  or  absorbents.    I  have  said  partli/  ; 
as  these  plexuses,  with  the  different  angles  at  which 
the  branches  arise  from  the  trunks,  with  the  diffe- 
rent modes  of  division  and  union,  with  the  diffe- 
rent convolutions  and  serpentine  windings,  con- 
tribute also,  not  only  to  modify  the  action  of  the 
[  "heart  on  the  several  fluids,  but  likewise  to  accommo- 
'  date  the  state  of  the  fluids  to  the  nature  of  the  or- . 

gans,  to  that  of  the  secretions,  and  the  other  func- 
'  tions  in  which  organs  are  employed. 

The  Veins. 

As  the  blood  cannot  return  to  the  heart  by  thie , 
way  it  goes  out,  on  account  of  the  valves  placed  at; 
the  commencement  of  the  two  great  arteries,  it  pro^- 
ceeds  onward  till  it  enters  the  veins.  ,  Now  the '. 
veins,  in  a  vague  and  general  sense,  may  be  consi- 
dered as  the  arteries  reflected  with  a  change  of  di- 

:  ameter,  appearance,  and  structure,  to  convey  the 
blood  in  a  retrograde  course,  whether  from  the 

.  lungs  or  the  system  at  large,  back  to  the  heart. 
In  the  human  species  the  heart  is  situated  in  the 
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region  of  the  thorax,  enclosed  in  a  capsule,  and  thiie 
capsule  surrounded  hy  the  lungs  on  the  sternal,: 
the  dorsal,  and  the  lateral  aspects.  It  is  formed  of 
.a  strong  and  intricate  texture  of  muscular  fibres:- 
it  has  two  cavities  that  are  named  ventricles,  with 
an  imperforated  septum  between  them.  By  a  la- 
teral opening,  each  of  the  ventricles  receives  blood 
from  a  venous  reservoir  of  a  muscular  structure, 
that  is  termed  a  sinus-.  By  another  opening  to- 
wards the  base,  they  afterwards  propel  it  into  an 
artery  ;  the  entrance  at  the  side,  and  the  exit  at 
the  base,  being  furnished  with  valves  to  prevent 
its  return. 

The  blood,  changed  by  the  action  of  the  lungs 
and  the  air  that  is  inspired,  is  collected  by  veins, 
•which,  after  a  number  of  reiterated  unions,  at  last 
terminate  in  four  large  trunks :  These  trunks  dis- 
charge their  blood  into  what  is  called  the  s3'-steraic 
sinus  ;  that  sinus,  by  muscular  contraction  throws 
it  into  the  systemic  ventricle ;  the  systemic  veur 
tricle,  with  greater  force,  throws  it  afterwards  into 
the  aorta  ;  the  aorta,  which  is  highly  elastic,  if  not 
likewise  muscular,  by  reiterated  divisions  transmits 
it  through  every  part  of  the  system.  From  these 
parts  the  aortal  branches,  when  they  are  reflected 
with  a  change  of  diameter,  appearance,  and  struc- 
ture, become  veins;  these  veins,  by  reiterated 
unions,  terminate  at  last  in  two  large  trunks,  which 
are  named  cava;  the  cavae  discharge  their  blood 
into  the  right  or  pulmonic  sinus ;  that  sinus,  by 
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inuscular  contraction,  sends  it  towards  the  pulmo- 
nic ventricle  ;  that  ventricle,  having  a  greater  mus- 
cular power,  throws  it  into  tlie  pulmonic  artery ;  and 
that  artery,  by  its  numerous  branches,  disperses  it 
through  the  lungs^  to  undergo  the  change  that  is 
necessary  from  the  action  of  tlic  air ;  after  which 
it  is  received  again  by  the  veins,  with  which  we  be- 
gan, and  conveyed  again  to  the  systemic  sinus 
and  ventricle,  to  be  distributed  as  before  to  the  sys- 
tem at  large. 

From  this  account  it  evidently  follows,  that  one 
:set  of  veins  in  the  human  body,  and  in  all  animals 
that  are  similarly  constructed,  collects  the  whole  of 
the  blood  from  the  lungs  to  be  transmitted  through 
a  heart  and  an  artery  to  the  system  at  large ;  that 
another  set  is  made  to  collect  it  from  the  system  at 
large,  to  be  transmitted  through  a  heart  and  an  ar- 
tery into  the  lungs :  Or,  in  other  words,  that  one 
set  of  veins,  together  with  a  sinus,  a  ventricle,  and 
an  artery  belongs  to  the  system ;  and  another,  with 
a  sinus,  a  ventricle,  and  an  artery,  to  the  lungs  as 
an  organ  of  respiration.  The  first  set  of  veins, 
with  the  other  parts  connected  in  function,  and 
conveying  blood  of  a  fiorid  red  colour^  is  here  distin- 
guished by  the  epithet  systemic  ;  the  second,  and, 
the  organs  connected  with  it,  containing  blood  of  a 
dark  purple  colour,  by  the  epithet  pulmonic.  The 
distinction  is  made  rather  to  point  out  their  func- 
tion than  .position ;  and  the  reason  of  this  will 
soon  be  apparent.  Both  systems  have  their  hearts 
enclosed  in  the  same  capsule,  and  the  two  hearts 
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lare  so  closely  connected  that  we  might  suppose 
the  two  to  be  one,  were  it  not  for  the  septunt 
that  appears  on  dissection.  The  pulmonic  sys- 
tem has  all  its  arteries,  and  the  systemic  all  its 
veins,  ramified  on  the  lungs  ;  and  as  the  systemic 
has  its  arteries  every  where,  so  has  the  pulmo- 
nic system  its  veins.  In  short,  wherever  we  see 
Ihe  arteries  of  one  system,  we  see  the  veins  of 
the  other  accompanying  them ;  and  vice  versa. 
Hence  the  distinction  as  to  situation  being  im- 
possible, it  occurred  to  anatomists  to  distinguish 
them,  by  their  functions,  into  that,  which  from  the 
system  carries  the  sanguineous  fluid  pulmonad,  or 
towards  the  lungs;  and  that,  which  from  the  lungs 
carries  it  sijstemad,  or  towards  the  system  *. 

All  veins  have  either  a  course  peculiar  to  them- 
selves, or  are  seen  to  follow  the  course  of  the  ar- 
teries ;  those  which  observe  a  course  of  their  own 
are  generally  superficial ;  those  which  follow  the 
jcourse  of  the  arteries,  generally  deep,  and  are 
known  by  the  name  of  vence  satellites  ;  two  venae 
satellites  usually  accompany  each  of  the  larger 
branches  of  arteries  in  the  atlantal  and  sacral  ex- 
tremities. 

All  veins  of  the  human  body  that  are  ramified 
on  organs  subjected  to  varied  and  extensive  mo- 
tions, and  particularly  motions  of  the  voluntary 
kind,  are  furnished  with  valves ;  and  hence  in 
amputations  of  the  atlantal  and  sacral  extremities 


*  Vide  Anatomic  Gcnerale,  par  Fra.  Xavicr  Bichat. 
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Jigatures  around"  the  veins  are  unnecessary;  as 
valvular  veins,  when  divided  across,  require  a  li- 
gature only  at  the  orifice  which  points  towards 
the  heart. 

In  all  veins,  except  the  venaportarum  hepatica,  the 
blood  flows  from  the  branches  to  the  trunk,  or  from 
vessels  of  a  less  to  vessels  possessing  a  larger  diame- 
ter, contrary  to  what  takes  place  in  the  arteries. 
In  such  vessels,  where-  there  is  no  cause  of  ob- 
struction, the  blood,  from  meeting  with  a  less  re- 
sistance than  it  does  in  the  arteries,  has  less  occa- 
sion for  a  vis  a  tergo,  like  that  communicated  by 
the  impulse  of  a  heart.  The  heart,  however,  m.ay 
be  supposed  to  assist  the  motion  ^of  the  venous 
blood ;  as  the  force  which  throws  an  injectioa 
into  the  arteries  will  often  make  it  return  by  the 
veins.  But  another  cause  besides  the  heart,  the 
pulsation  of  the  arteries,  and  the  elasticity  of  the 
veins  themselves,  is  the  action  of  the  organs  on 
which  the  venous  branches  commence,  and  along 
which  they  afterwards  run.  This  action,  while  it 
retards  the  blood  in  the  arteries,  will  generally 
promote  its  circulation  in  the  veins ;  and  in  those 
cases  where  this  action  is  constant  and  uniform, 
and  the  organs  through  which  the  veins  have  to 
pass,  are  not  subjected  to  changes  of  form,  or  to 
great  varieties  and  extent  of  motion,  it  will,  with- 
out the  assistance  of  valves,  enable  the  veins  to 
propel  the  blood  from  the  trunk  to  its  branches, 
as  in  the  vena  portanm  Jiepatica. 
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The  motion  of  the  blood  in  the  venjE  satellites 
is  particularly  .promoted  by  the  pulsation  of  those 
arteries  with  -which  they  are  in  contact ;  and  the 
motion  of  the  blood  in  the  subcutaneous  or  super- 
ficial veins,  by  the  elasticity  of  the  integuments. 
These  two  sets,  which  have  frequent  cominunica- 
tions,  are  well  calculated  to  assist  one  another; 
for  when  the  muscles  are  thro-wn  into  action,  the 
"blood  may  flow,  and  actually  flows,  in  greater 
quantity  into  those  veins  which  are  subcutaneous ; 
and  when  the  integuments  are  contracted  or  com- 
pressed, it  flows  in  greater  quantity  into  the  satel- 
lites*.   Their  mutual  aid,  however,  is  not  neces- 


*  As  there  are  few  who  have  not  observed  the  swelUng  oF 
tlie  STibcutaneous  veins  on  the  back  of  the  hand  when  warmed 
at  a  fire,  and  who  haVe  not  noticed  their  gradual  eniarge- 
nvent  upon  the  face,  and  over  the  dietal  parts  of  the  CKtr^rai- 
tics,  when  the  integuments  are  iSaccid  through  age,  it  is  not 
surprising  that  t]ie  applif  atioti  of  cold  and  of  bandages,  when 
fikiifully  managed,  should  have  been  found  $o  generally  use- 
ful in  cases  of  disease  where  the  disteniiion  of  tliese  veins  had 
either  produced,  or  threatened  to  produce,  that  unseemly  ap- 
pearance which  is  termed  var'uojt.  If  such  remedies  were  re- 
sorted to  ifl  time,  they  might  often  save  the  trouble  of  that 
operation,  where  the  trunk  of  the  varicose  vessels  is  laid  bare, 
and  after  being  cut  is  tied  with  a  ligature  »t  the  orifice  point- 
ing  towards  tlie  heart,  the  only  ligature,  as  already  observed, 
that  in  general  is  necessary  ;  for  should  a  branch  open  near  the 
orifice  that  points  distad,  and  on  the  distal  aspect  of  the  valve, 
the  retrocession  of  the  venous  trunk,  with  the  consequences 
that  follow,  will  in  most  -cases  prevent  any  hemorrhage. 
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^tf  merely  in  the  voluntary  actions  of  the  mus- 
cles, or  when  the  integuments  are  contracted  by 
cold;  it  seems  to  be  necessary  in  a  gi-eat  variety 
of  mental  emotions,  in  various  diseases,  and  in 
modes  of  respiration ;  for  in  many  of  these  we  see 
often  the  blood  hastening  to  the  sur&ce,  and  in 
many  retiring  from  it  as  suddenly. 

There  is  some  peculiarity  of  circulation  within 
the  cranium.  The  dura  mater  and  the  pia  mater 
are  not  supplied  with  the  same  branches.  As  the 
one  is  stationary  and  the  other  moveable,  the  de* 
licate  functions  of  the  cerebral  substance  might 
not  permit  the  chance  of  interruption  in  the  cir- 
culation of  the  veins  or  the  arteries  as  they  pass 
between  the  membranes.  The  veins,  however,  of 
the  cerebral  substance,  and  which  are  ramified  on 
the  pia  mater,  convey  the  whole  of  their  blood 
from  the  centre  towards  the  circumference  ;  and 
although  they  collect  none  of  their  blood  from  the 
dura  mater,  they  discharge  their  contents  into  its 
sinuses.  They  are  assisted  in  performing  their 
functions  by  the  general  resistance  made  by  the 
cranium,  by  the  combined  pulsation  of  the  arte- 
ries, and  by  those  motions  of  the  cerebral  sub- 
stance that  are  the  consequences  of  respiration. 

From  the  sinuses  occupying  various  situations, 
glabellar,  coronal,  inial,  and  basilar,  and  extend- 
ing basilad  towards  the  dextral  and  sinistral  as- 
pects, and  where  they  are  basilar,  extending  late- 
rally dextrad  and  sinistrad,  the  veins,  by  entering 


^SG  (^ENERAL  OBSERVATIONS, 


those  which  are  nearest,  run  comparatively  bat  a> 
short  course ;  and  then  when  their  blood  is  lodged 
in  these  sinuses,  it  can  neither  accumulate  to  in- 
jure the  brain,  by  occupying  more  than  its  own 
space,  nor  have  any  chance  of  rupturing  its  ca- 
rials,  either  from  its  quantity,  or  the  more  than  or- 
dinary agitations  of  the  head. 

In  the  eye,  the  brain,  and  other  situations  where 
the  veins  and  the  arteries  are  seen  to  observe  dif- 
ferent courses,  it  must  be  obvious  that  the  parts 
ground  them  may  be  differently  affected  at  the 
same  time  j  that  the  blood  may  be  accelerated  in 
one  set  of  vessels,  while  it  is  proportionally  retard- 
ed in  the  other ;  and  that  the  circulation  may  in 
this  way  be  varied,  not  only  to  suit  the  operations 
of.  the  organs,  but  to  accommodate  these  ope- 
rations more  readily  to  volitions,  emotions,  and 
passions,  and  the  other  causes  that  affect  the  cir- 
culation, as  it  is  often  seen  in  the  voluntary  or- 
gans, from  the  two  sets  of  veins. 

A  different  reason  must  be.  assigned  for  that 
peculiarity  of  the  venou$  circulation  which  has 
been  remarked  by  every  anatomist  in  the  cavity 
of  the  thorax.  The  cava  inferior,  which  returns 
the  blood  from  the  sacral  extremities  and  from 
the  abdomen,  has  no  course  to  run  in  the  thorax. 
On  receding  froni  the  bodies  of  the  lumbar  ver-- 
tebrae,  and  receiving  the  blood  that  circulates  in 
the  liver,  it  immediately  afterwards  perforates  the 
diaphragm ;  and  no  sooner  perforates  than  it 
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'also  terminates,  discharging  its  contents  into  the 
right  or  pulmonic  sinus.  From  this  circumstance 
the  inferior  venous  intercostal  vessels  cannot  send 
their  blood  to  it,  without  taking  a  circuitous  course', 
passing  through  the  diaphragm,  entering  the  ab- 
domen, and  exposing  their  action  to  many  intei*j. 
ruptions.  Nay,  even  were  the  cava  continued  in 
the  thorax,  as  we  commonly  see  it  in  the  lower 
animals,  yet  still  the  intercostals  could  not  enter  it 
with  safety,  on  account  of  its  distance  from  the  bo- 
dies of  the  vertebrae,  and  the  want  of  support  in 
the  intervening  space.  For  these  reasons,  the  in- 
ferior intercostals  run  mesiad,  following,  howevei*, 
the  curvatures  of  the  sides,  and  enter  a  vein,  calt 
ed  the  vena  azygos^  resting  on  the  vertebras,  and  si- 
tuated on  the  right  side  of  the  aorta.  This  vein, ' 
as  it  passes  along,  receives  the  blood  from  all  the 
inferior  intercostal  veins  (not  unfrequently  from 
some  of  the  lumbar,  where  the  cava  inferior  re- 
cedes from  the  vertebrae)  ;  and  proceeding  atlan- 
tad  as  far  as  the  third  of  the  costal  vertebras,  ad- 
vances sternad,  sinistrad,  and  sacrad,  and,  form- 
ing a  curve,  discharges  itself  into  the  vena  cava 
superior,  where  its  blood  mingles  with  that  from 
the  head,  the  neck,  and  atlantal  extremities,  and, 
from  the  thoracic,  the  superior  intercostal,  and  th^ 
tv/o  internal  mammary  veins. 

This  vena  azygos,  which  receives  the  blood 
from  the  intercostals,  being  situated  on  the  dextral 
side  of  the  aorta,  Where  it  lies  in  the  thorax,  for 
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the  same  reason  that  the  cava  inferior  is  situated 
on  the  dextrttl  side  of  the  aorta,  where  it  lies  in, 
the  abdomen,  that  it  may  be  near  the  pulmonic 
ventricle,  many  veins  on  the  left,  in  their  trans- 
verse passage,  must  cross  the  arteries  either  on  the 
dorsal  or  the  sternal  aspect,  and  have  their  circu- 
lation occasionally  interrupted,  or  at  least  morq 
impeded,  than  the  corresponding  veins  on  the 
right.  To  this  circumstance  Morgagni  has  as- 
cribed the  greater  frequency  of  disease  in  the 
left  than  the  right  kidney*,  and  appears  strongly 
inclined  to  believe  that  a  similar  difference  will 
also  be  found  between  the  left  and  the  right  ova- 
rium f. 

If  the  cause  which  he  has  supposed  b^  the  true 
t>ne,  it  should  also  follow  that  the  left  side,  in  the 
region  of  the  thorax,  should  be  more  liable  to  dis- 
ease than  the  right,  as  its  venous  intercostals  have  to 
pass  dextrad,  between  the  aorta  and  bodies  of  the 
vertebrae,  to  the  vena  azygos.  Now  the  questions 
will  be.  Is  the  left  side  more  liable  to  disease?  Have 
any  observations  been  made  upon  the  subject? 
and,  Do  these  observations  countenance  the  hy- 
pothesis? On  a  cursory  view  of  the  Letters  of 
Morgagni  De  Sedibus  Morborum,  I  found,  that  of 
eighteen  females  that  had  been  affected  on  one 
side,  there  wevQ  only  four  affected  on  the  right ; 


*  Epist.  XL.  §  ij. 

•\  Epiat.  XXXIX.  5  40.  De  Sedibus  Morborupa. 
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tut  that  of  males  an  equal  number,  or  rather  a 
greater,  were  affected  on  the  right.  The  cases  of 
the  females  corroborate  the  hypothesis,  while  those 
of  the  males  seem  to  overturn  it,  if  we  are  noj^ 
to  suppose,  with  respect  to  the  males,  that  the 
right  hand  being  more  frequently  employed  than 
the  left,  its  habitual,  vigorous,  and  extensive  ex- 
ertions were  greater  disadvantages  to  the  right 
side  than  the  unfavourable  courses  of  the  veins 
were  to  the  left. 

Much  has  been  said  of  the  difference  of  fuaic- 
tion  observed  between  the  right  and  the  left  sides; 
and  much  has  been  ascribed  to  the  difference  of 
manner  in  which  the  carotid  and  subclavian  arte-. 
ries,  on  the  two  sides,  arise  from  the  aorta.  But; 
let  it  be  considered,  that  if  the  subclavian  and  ca-i 
rotid  artery  of  the  right  side  did  not  originate  from 
a  common  trunk,  the  subclavian  must  have  risen 
at  the  very  commencement  of  the  aorta,  and  its 
orifice,  far  from  the  bend  of  the  arch,  been  unfa- 
vourably situated  for  receiving  the  blood ;  or  the 
arch  of  the  aorta,  as  sometimes  happens  when  these 
two  branches  arise  separately,  must  have  been 
somewhat  different  in  form,  and  extended  more 
widely  from  right  to  left,  to  furnish  space  for  the 
separate  origins.  To  such  a  difference  with  re- 
gard to  structure,  we  can  therefore  ascribe  but  ve- 
ry little  ditFerence  as  to  the  functions.  The  appa- 
rent variety  seems  rather  calculated  to  preserve  a 
shnilarity,  than  occasion  a  distinction,  as  to  effect 
between  the  two  sides. 
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The  Other  differences  are  far  from  being  so  ea- 
sily explained.    The  eight  pair  of  nerves,  as  well 
as  the  arteries,  regularly  exhibit  different  appear- 
ances on  the  right  and  left,  and  particularly  with 
respect  to  those  branches  that  are  called  recurrent; 
the  one  on  the  right  being  reflected  around  the 
right  subclavian  artery,  and  the  one  on  the  left 
around  the  aorta.  The  great  trunk,  too,  of  the  absor- 
bents, from  following  the  aorta,  and  avoiding  the 
oesoDhagus,  terminates  in  the  veins  of  the  left  side  ; 
and  at  the  angle  where  this  trunk  enters,  the  left 
subclavian  and  internal  jugular  form  also  a  trunk 
that  runs  transversely  on  the  sternal  aspect  of  the 
carotids  to  the  cava  superior,  and  unlike  to  any 
venous  distribution  that  is  seen  on  the  right :  And 
yet  what  can  we  infer  from  all  these  differences, 
from  the  particular  position  of  the  heart,  from  the 
situations  of  the  stomach  or  liver,  or  from  the 
lungs  of  the  right  side  having  one  lobe  more  than 
the  lungs  of  the  left?    Certainly  very  little.  For 
notwithstanding  this  difference  of  structure,  the 
difference  of  function  is  not  very  obvious.  Many 
operations,  it  must  be  confessed,  are  better  per- 
formed by  one  hand  than  by  two;  and  whether 
the  one  or  the  other  be  employed,  will  depend 
very  much  upon  choic?.    Both  hands  frequently 
cooperate,  and  in  many  cases  both  are  equally 
fitted  to  perform  every  part  of  the  common  la- 
bour.   If  there  be  cases  where  the  labour  is  divi- 
ded in  such  a  manner  that  each  performs,  and 
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can  oiily  perform,  a  pariicular  part,  may  not  this 
division,  in  most  instances,  be  traced  to  fashion 
and  to  previous  habit  ?  and  is  it  not  likewise  in 
consequence  of  fashion,  that  when  any  individual 
happens  to  deviate  from  the  usual  practice  in  as- 
signing to  his  hands  their  share  and  proportion  of 
any  operation,  we  are  induced  to  call  him  left- 
handed?  while  the  left-handed,  to  avoid  the  re- 
proach which  fashion  attaches  to  what  she  consi- 
ders as  inattention,  vulgarity,  or  awkwardness, 
sometimes  pretends  to  'be  ambidexter  ;  a  pretence 
that  has  often  a  ludicrous  effect  when  brought  to 
the  test  of  actual  experiment,  for  who  has  seen  any 
that,  strictly  speaking,  can  be  called  ambidexter  ? 
I  believe  none.    To  do  a  thing  well,  and  parti- 
cularly any  thing  that  requires  much  study  and 
practice,  the  hand  that  performs  it,  be  it  right  or 
left,  must  be  trained  for  the  purpose. 

The  influence  of  habits,  the  undefined  capabili- 
ty of  the  organs,  the  numerous  resources  of  the  vi- 
tal principle,  and  the  power  which  it  has  of  ac- 
commodating the  system,  and  parts  of  the  system, 
to  various  operations  and  to  various  circumstances, 
are  things  with  which  we  are  but  little  acquainted; 
and  ignorance  here,  if  attended  with  presumption, 
must  frequently  lead  to  hasty  experiments  and  to 
hasty  conclusions,  in  deciding  upon  what  are  cau. 
ses  and  effects  in  the  animal  ceconomy.  If  we  can 
hardly  therefore  deny,  we  can  hardly  with  any 
confidence  assert,  that  the  difTerences  which  we  see 
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between  the  structure  of  the  two  sides  are  the  cau- 
ses of  the  preference  which  is  generally  given  to 
the  right  hand  over  the  left.    That  the  arterial  and 
venous  systems  exhibit  varieties  of  ramification,  is 
easily  demonstrated,  and  that  these  varieties  are 
each  of  them  suited  to  the  nature  and  functions  of 
the  several  organs  to  which  they  are  destined,  is 
probable  from  almost  every  observation.    We  see 
that  amidst  the  number  of  changes  which  take  place 
at  birth,  the  nature  of  the  whole  circulation  is  alter- 
ed; the  umbilical  arteries  and  vein,  ih&  ductus  veno- 
sus  and  ductus  arteriosus,  gradually  obliterated,  and 
other  vessels  as  gradually  enlarged.    We  daily  see 
changes  in  the  size,  the  anastomoses,  and  the  ramifi- 
cations of  the  smaller  branches  ;  and  we  see  these 
changes  attendant  on  tumours,  on  inflammation,' and 
on  the  varying  states  of  the  organs.    We  see  the 
changes  of  ramification  in  the  atlantal  and  sacral 
extremities  proportioned  somewhat  to  the  varieties 
of  voluntary  motions,  and  are  led  to  expect  them 
fewer  in  number  where  the  motions  are  regular 
and  less  extensive.    At  the  same  time,  a  difference 
of  structure  in  any  of  the  organs  does  not  always 
imply  a  dilference  in  the  ramification  of  its  vessels. 
The  same  vessels,  without  any  change  as  to  structure 
or  appearance,  may  be  capable  of  great  varieties  of 
action ;  under  the  influence  of  emotion  or  passion, 
they  can  alter  the  qualities  of  the  blood  in  a  mo- 
ment, as  we  learn  from  several  experiments  of 
Hewson ;  and  in  cases  of  injury,  we  see  not  onl^^ 
their  action  accommodated,  but  new  vessels  some 
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times  produced,  the  old  ones  repaired,  and  som6». 
times  obliteratedj  as  best  suits  the  object,  which 
We  knowlVom  experience  to  be  the  object  irt  view. 
In  short,  no  suboidinate  part  of  the  structure,  the 
nervous  system  only  excepted,  seems  more  imme" 
diatcly  under  the  inllueiice  of  the  Yiial  energy 
than  the  sanguiferous ;  and  considering  iis  won*, 
derful  effects  on  the  blood,  it  should  not  by  an;f 
means  appear  surprising,  if  some,  from  a  cursory 
view  of  the  phenomena,  should  have  imagined  that 
there  was  a  sort  of  life  in  that  fluid. 

The  Absorbents. 

Manv  of  the  smaller  branches  of  arteries,  which 
are  not  reflected  to  form  veins,  are  known  to  ter- 
minate on  the  surface  of  the  skin,  on  the  surface 
of  the  several  internal  cavities,  in  the  excretory 
ducts  of  different  glands,  and  in  the  various  organs 
of  the  system.  The  fluids  which  they  discharge 
on  the  surface  into  excretory  ducts,  or  into  cavi-i 
ties  that  have  ducts  or  passages  opening  peripherad, 
are  either  expelled,  or  may  be  expelled,  entirely 
from  the  system ;  but  the  fluids  which  they  depo- 
.<;ite  in  organs,  that  part  may  be  assimilated  in  growth 
and  nutrition,  and  the  fluids  discharged  into  shut 
cavities,  to  lubricate  the  parts,  to  facilitate  motion, 
and  prevent  adhesion,  must,  if  they  flow  in  regulat 
Succession,  be  either  accumulated,  or  returned  t(3 
the  heart  by  veins,  or  by  some  other  syste.u  of  ves* 
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sels.    They  are  known  to  be  returned  by  a  set  cf 
vessels  that  are  named  absorbents. 

The  absorbent  vessels  are  generally  found  lying 
by  the  sides  of  the  veins  and  the  arteries,  but  so 
very  small,  that  the  diameter  of  the  common  trunk, 
in  which  most  of  them  terminate,  is  seldom  larger 
in  a  healthy  person  than  that  of  a  crow  quill. 
They  all  terminate  ultimately  in  the  veins  that  are 
called  pulmonic.    In  most  animals  they  all,  like  the 
veins  belonging  to  the  head,  neck,  and  extremities, 
are  very  plentifully  furnished  with  valves;  and  they 
all,  like  the  veins,  convey  their  fluid,  in  the  first 
instance,  from  branches  to  trunks:  or,  should  any 
of  them  happen  to  pass  through  glands,  like  the 
vena  portarum,  they  transmit  it  alternately  from 
branches  to  trunks,  and  from  trunks  to  branches. 
In  other  respects  they  differ  considerably.  With 
regard  to  number,  the  density,  thinness,  and  trans- 
parency of  their  coats,  they  exceed  the  veins  as 
much  as  the  veins  are  usually  known  to  exceed  the 
arteries. 

They  may  be  divided  into  different  sets  accord- 
ing, to  their  offices  and  their  commencement. 
Those  commencing  from  shut  cavities,  from  arteri- 
al branches,  or  the  substance  of  organs,  may  be 
considered  as  accessory  veins,  conveying  back  a 
part  of  the  fluids  that  had  been  sent  from  the  heart 
by  the  arteries.  But  as  the  fluids  sent  by  the  ar- 
teries are^ sometimes  assimilated  and  become  solid, 
sometimes  undergo  morbid  changes,  and  some- 
times, when  assimilated,  separate  again  and  be- 
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t:ome  fluid,  these  absorbents  are  also  employed 
to  return  whatever  is  morbid  or  decayed,  that  it 
may  mingle  again  with  the  blood,  be  made  to  un- 
dergo new  preparations,  or  be  thrown  entirely  out 
of  the  system. 

In  this  class,  the  existence  of  those  which  are 
said  to  commence  from  arterial  branches  has  been 
called  in  question  :  But  as  Mr  Cruickshanks  seems 
to  have  proved  it  both  by  experiment  and  observa- 
tion, the  business  is  now,  to  ascertain,  if  possible, 
their  uses  ;  and  though  this  be  a  task  which  we 
cannot  presume  to  execute  with  great  minuteness 
or  accuracy,  we  are  certainly  entitled  to  draw  the 
conclusion,  that  by  such  vessels  the  quantity  of 
thin  and  transparent  fluid  that  flows  in  the  bran- 
ches of  arteries  or  veins,  or  that  is  deposited  on 
surfaces  or  in  organs,  may  be  viiriously  regulated. 

The  other  sets  are  those  which  commence  from 
the  surface  without,  and  the  ahmentary  canal  with- 
in. All  living  bodies,  in  their  earliest  state,  are 
nourished  by  absorbents  commencing  from  the  sur- 
face, or  from  organs  beyond  it;  the  vegetable  tribes, 
through  the  whole  of  their  lives:  but  the  animal 
tribes,  as  soon  as  they  begin  to  receive  food,  in  con- 
sequence of  their  own  voluntary  exertions,  by  ab- 
sorbents also,  commencing  from  an  alimentary  ca- 
nal. This  canal,  by  no  means  intended  as  a  mere  - 
repository  of  nutritive  stores,  nor  to  save  the  trou- 
ble of  constant  exertion  in  procuring  the  neces- 
5?ry  supphes  of  nourishment,  is  differently  con- 
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stmcted  la  different  animals ;  and,  according  to  the, 
species,  is  provided  with  different  instruments  and 
juices  to  prepare  the  food,  to  adapt  it  to  the  system, 
and  to  render  it  fit  for  entering  the  absorbents. 
From  the  qualities  of  our  fluids  depending  so 
much  on  its  previous  operations,  vje  are  led  to  con- 
ceive how  the  general  health  is  so  much  regulated, 
by  the  stomach  and  intestines;  and  in  some  mea-, 
sure  are  able  to  explain  how  medicines,  directed 
to  a  part  of  the  system  which  exercises  so  general 
an  influence  over  the  whole,  should,  if  skilfully 
employed,  pi*ove  singularly  useful  in  various  dis-. 
eases,  and  sliould,  from  the  parts  to  which  they 
are  applied  being  more  within  our  reach  than  any 
other  part,  excepting  the  surface,  have  also  their  ef^ 
fects  better  asceitained,  and  be  under  more  obvi- 
ous and  accurate  management  than  medicines  of 
almost  any  other  description  *. 

The  absorbents  commencing  from  ihe  surface  o? 
the  body  iviay,  at  all  the  different  periods  of  life» 
be  easily  dem^onstrated  in  the  genus  Rana,  as  the 
individuals  belonging  to  that  genus  may  be  showrk 
to  increase  in  bulk  and  in  weight  when  aqueouK 
fluids  are  applied  to  their  skin.  In  man,  indeed, 
and  in  many  other  animals,  absorbents  commen- 
cing in  that  situation  to  convey  nourishment,  or 
to  supply  the  place  of  respiration,  become  less  nc- 


♦  Fov  tl)  shngular  efFcrts  of  medicines  directed  to  this  part 
of  the  system  under  skilful  management,  see  Hamiltoa's  Ob^ 
Bcrvalions  on  Purgative  Medicines. 
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cessary,  as  their  respiration  cannot  be  suspended, 
and  as  their  nourishment  is  principally,  or  almost 
wholly,  conveyed  by  absorbents  commencing  from 
the  central  surface  of  the  alimentary  canal.  On 
these  accounts,  the  effects  of  absorbents  commen- 
cing peripherad,  being  neither  conspicuous,  nor 
perhaps  very  regular,  in  the  human  body,  some 
physiologists  have  latcJy  begun  to  deny  their  exist- 
ence ;  and  to  deny  it  because  the  fluids,  in  some 
of  their  experiments,  when  applied  to  the  skin, 
were  not  sensibly  absorbed.    Without  question- 
ing the  certainty  of  the  facts,  or  doubting  the  vera- 
city with  which  they  are  narrated,  it  may  safely  be 
said  that  the  conclusion  has  been  hastily  drawn. 
In  these  experiments  it  was  taken  for  granted, 
that  all  liquids,  if  equally  fluid,  and  if  not  obvi- 
ously injurious  to  the  system,  would,  at  all  times 
and  in  all  circumstances,  be  readily  absorbed,  pro- 
vided absorbents  opened  from  without.  These 
are  postulates  that  cannot  be  admitted :  Much 
may  depend  on  the  state  of  the  fluid,  as  being 
a  liquid,  a  gas,  or  a  vapour ;  much  also  on  the 
properties  of  the  fluid  in  these  different  states ; 
much  on  the  state  of  the  system  and  integuments, 
and  the  state  of  the  absorbents  at  the  time  of  the 
experiment.    All  agree  that  the  scarf-skin  is  po- 
rous, and  that  it  is  perforated  by  exhaling  vessels ; 
all  agree  that  absorbents  commence  immediately 
beneath  it ;  and  all  agree,  whether  they  happen 
to  commence  or  not  from  its  peripheral  or  outward 
surface,  that  mercury,  by  a  little  pressureor  friction^ 
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may  be  made  to  enter  them.    Nor  let  us  infe? 
from  the  pressure  and  friction,  that  the  scarf-skin 
is  destroyed ;  we  can  here  appeal  to  the  .evidence 
of  sense,  which  demonstrates  the  contrary.  The 
absorbents  at  times  are  certainly,  not  more  than  the 
veins  and  the  arteries,  totally  independent  of  me- 
chanical aid.    From  the  greater  degree  of  resist- 
ance that  is  made  by  the  bones  of  the  cranium 
and  the  vertebral  tube,  we  can  see  the  reason  why 
the  Spina  bifida  never  takes  place  but  in  very 
young  children,  and  why  the  Hydrocephalus  inter- 
nus  occurs  less  frequently  in  adult  persons  than 
in  those  where  the  sutures  of  the  cranium  are  open, 
or  the  head  is  expanding  in  consequence  of  growth. 
We  may  also  see  how,  from  the  want  of  mechani- 
cal aid,  the  water  is  often  apt  to  be  accumulated 
in  the  sacral  extremities,  where  the  integuments 
are  much  relaxed,  the  motions  languid,  the  posi- 
tion erect,  and  the  system  debilitated;  and  how  this 
absorption  is  afterwards  promoted  by  the  pressure 
of  bandages,  the  change  of  posture,  and  the  resto- 
ration of  the  skin  and  the  muscles  to  their  healthy 
functions. 

The  Nerves. 

Every  nerve  that  has  yet  been  discovered  in  ai> 
animal  body  regularly  formed,  has  proceeded  di- 
rectly or  indirectly  from  a  cerehrmn,  a.  cerebellutrt, 
a  medulla  oblongata,  or  medulla  spinalis :  the  two  for- 
mer are  what  principally  constitute  the  brain. 
They  may  each  be  divided,  and  are  partly  divided. 


G-ENERAL  OBSERVATIONS. 


into  similar  halves  towards  right  and  left ;  each  of 
the  halves  sends  forth  a  pedicle,  pedunculus,  or 
crus;  these  pedunculi  or  crura  afterwards  unite, 
and  form  what  is  called  the  tuber  annulare :  from  the 
tuber  annulare  to  the  foramen  magnum  of  the  oc- 
ciput, with  a  change  of  form,  they  take  the  name 
of  medulla  oblongata  ;  and  this  medulla,  after  enter- 
ing the  vertebras,  is,  almost  without  any  change 
of  appearance,  called  medulla  spinalis.  The  medulla 
spinalis,  as  remarked  by  Soemmering,  bears  a 
greater  proportion  to  the  contents  of  the  cranium 
in  the  lower  animals  than  it  does  in  man  ;  and  for 
this  reason,  that  as  we  descend  in  the  scale  of  be- 
ing, the  brain  is  observed  to  grow  proportionally 
smaller  and  smaller.  In  amphibia,  and  a  great 
number  of  fishes,  the  diameter  of  its  cavity  be- 
comes so  small  as  scarcely  to  exceed  even  the  dia- 
meter of  the  vertebral  tube.  In  the  tribe  of  insects 
it  entirely  disappears,  leaving  only  a  spinal  mar- 
row and  nerves ;  and  even  a  spinal  marrow  and 
nerves  are  sought  for  in  vain  in  the  families  of 
plants. 

The  laws  by  which  these  phenomena  are  regu- 
lated may  partly  be  traced.  The  nerves  distribu- 
ted to  the  organs  of  sense  and  voluntary  motion 
are,  compared  to  the  parts  on  which  they  are 
ramified,  proportionally  the  largest  in  the  whole 
system.  The  radial,  the  ulnar,  or  the  median 
nerves,  are  larger  than  the  middle  or  great  sym- 
pathetics,  that  supply  the  viscera  of  the  thorax 
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and  abdomen;  and  the  digital  branches,  at  th« 
points  of  the  fingers,  are  larger  than  those  which 
are  seen  entering  the  basis  of  the  heart.  In  those 
parts  which  are  naturally  insensible,  the  vestige  of 
a  nerve  is  never  to  be  seen ;  nor  would  ever  the 
existence  of  a  nerve  be  suspected,  unless  from  oc- 
casional degrees  of  sensibility  M^hen  the  parts  are 
morbid.  Even  in  the  parts  which  are  naturally 
sensible,  but  not  organs  of  sense  or  volunlary  mo- 
tion, we  should  hardly  be  able  to  trace  any  nerves, 
if  we  were  not  previously  acquainted  with  the 
trunks  from  which  they  are  derived;  and  should 
hardly  be  able  to  decide  on  the  nature  of  the  trunks 
themselves,  if  we  did  not  trace  them  to  others  that 
are  larger,  and  these  to  the  brain  or  the  spinal 
marrow.  Reasoning,  therefore,  upon  the  principles 
of  general  analogy,  we  need  not  be  surprised  that 
a  nervous  system,  supposing  a  nervous  system  in 
plants,  should  escape  even  the  most  penetrating 
sight,  when  searching  for  it  in  those  organic  bo- 
dies that  are  destitute  of  brain,  of  spinal  marrow, 
of  sense,  sensation,  and  voluntary  motion. 

All  nerves  have  been  divided  into  those  which 
are  sensible  or  insensible,  voluntary  or  involun- 
tary :  the  sensible  being  those  which  obviously 
and  suddenly  communicate  intelligence  to  the  vi- 
tal principle,  of  the  injuries  or  changes  that  take 
place  in  the  system,  or  of  the  impressions  that  are 
made  from  without;  the  insensible,  those  which 
perform  their  operations  obscurely  and  secretely. 
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xmknomi  to  the  senses,  and  without  in  general 
awakening  our  consciousness;  the  voluntary, 
those  which  are  either  subservient,  or  at  least 
partly  subservient,  to  the  will;  the  involuntary, 
those,  the  functions  of  which  are  obvious  to  the 
senses,  but  on  which  the  will  has  no  direct  or  im- 
mediate influence.  This  division,  although  it  be 
useful  on  certain  occasions,  is  far  from  accurate. 
On  looking  for  marked  and  permanent  charac- 
ters by  which  these  kinds  of  nerves  are  distin- 
guished, we  perceive  none.  The  distinctions  are 
made  to  rest  entirely  on  modes  of  action,  on  cer- 
tain partial  differences  of  function,  and  on  par- 
tial differences  that  are  liable  to  change. 

The  sensible  nerves  grow  often  insensible,  and 
the  voluntary  nerves  often  involuntary,  in  conse- 
quence of  palsy  ;  while  insensible  nerves,  on  the 
other  hand,  are  often  observed  to  become  sensible 
from  the  diseased  state  of  the  parts  on  which  they 
are  ramified. 

Voluntary  nerves,  though  generally  sensible,  do 
not  appear  to  be  necessarily  so.  There  are  volun- 
tary nerves  which  are  either  insensible,  or  next 
to  insensible,  in  some  insects.  When  a  gadfly  has 
once  fixed  on  the  hand  and  tasted  of  the  blood, 
its  wings,  its  legs,  its  antennas,  and  even  abdomen, 
may  be  amputated  without  interrupting,  or  at 
least  apparently,  the  pleasure  which  it  seems  to 
derive  from  the  suction. 

Involuntary  nerves,  although  exempted  from 
any  direct  influence  of  the  will,  are  seldom  ex^ 
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empted  from  the  effects  of  fear,  of  anger,  or  any  f)f 
the  violent  mental  emotions  which  affect  indis- 
criminately both  the  voluntary  and  involuntary 
nerves. 

Nervous  branches,  sensible  and  insensible,  vo^ 
luntary  and  involuntary,  are  known  to  arise  frorft 
the  same  trunk ;  and  as  their  functions  are  fre- 
quently varied  by  the  state  of  the  organ  on  which 
they  are  ramified,  we  are  led  to  conclude,  that  a 
part  of  that  peculiarity  of  function  by  which  they 
are  distinguished  depends  upon  some  modification 
at  their  distal  extremity.  This  conclusion  is  far- 
ther confirmed  by  the  nerves  distributed  to  the 
organs  of  sense  ;  for  if  these  nerves  be  destroyed 
where  they  terminate,  their  whole  peculiarity  of 
function  ceases.  Nor  can  it  be  objected,  that 
after  amputation  of  an  arm  or  a  leg,  a  patient  will 
complain  of  violent  pain  in  the  fingers  or  the  toes 
of  the  separated  limb.  These  feelings  do  not 
seem  to  arise  from  any  irritation  in  the  parts  of 
the  digital  branches  that  remain;  they  are  not 
perceived  during  amputation ;  they  convey  not, 
as  before,  any  information  of  external  objects,  or 
of  any  injuries  that  have  happened  to  the  system ; 
they  are  more  like  imposing  dreams  and  deliri- 
ums, where  the  senses  are  supposed  to  have  given 
their  evidence  in  matters  about  which  they  never 
were  consulted. 

Other  varieties  w^th  respect  to  their  fimction 
may  be  traced  to  the  energies  of  the  vital  prin- 
ciple   to  the  ramifications  of  Ihe  arteries  aii4 
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veins;  to  the  quantity,  quality,  velocity,  impev- 
tus,  and  temperature  of  the  blood  ;  to  the  laxness 
and  density  of  the  cellular  membrane ;  to  the  ra- 
mifications of  the  nerves  themselves ;  to  the  cour- 
ses which  they  take ;  to  their  plexuses  and  gangu. 
lions ;  and  also  to  the  parts  from  which  they  ori- 
ginate. 

With  these  circumstances,  we  know  in  gen&- 
ral,  from  repeated  observation,  that  the  functions 
of  the  nerves  are  somehow  connected ;  although, 
as  to  that  variety  of  function  which  belongs  ex- 
clusively to  each  of  the  circumstances,  we  know 
very  little  :  it  being  at  all  times  difficult  to  say 
how  much  depends  on  the  nature  of  the  organs, 
how  much  on  the  agent  that  employs  them  as 
instruments,  how  much  on  the  stimulants  that 
prompt  its  exertions;  the  principal  phenomena, 
in  all  living  bodies,  being  generally  the  effects  of 
a  great  number  of  causes  combined— causes,  too, 
whose  actions  are  modified  by  the  very  effects  to 
which  they  give  origin  ;  effects  that  in  their  turn 
operate  as  causes,  and  on  many  occasions  produce 
effects  similar  to  the  causes'  that  produced  them- 
selves. 

As  an  intimate  acquaintance  with  all  the  cir- 
cumstances immediate  and  remote,  on  which  a 
function,  or  the  modification  of  a  function,  de- 
pends, is  a  knowledge  to  which  we  never  can  asw 
pire  ;  and  as  the  hght  by  which  we  are  guided  is  . 
a  light  in  which  distant  and  minute  objects  sel- 
dom appear,  we  must  limit  our  desires  to  partial 
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glimpses,  and  must  rest  satisfied  when  these  can 
be  obtained." 

As  great  differences  in  fhe  general  appearance  i 
of  the  nervous  system  are  always  accompanied 
with  very  obvious  differences  of  function  in  the  i 
several  classes  and  orders  of  animals,  we  shall  > 
only  suppose  that  the  smaller  differences  have  pro- 
portional effects,  though  we  cannot  so  easily  or 
clearly  demonstrate  them.     On  inquiring  into 
some  of  these  smaller  differences,  we  think  we 
can  see  a  difference  of  function  arising  from  the 
course  of  the  nervous  branches  that  are  called  re-  i, 
currents.    These  branches,  proceeding  from  the 
trunks  of  the  eighth  pair,  par  vagiim,  or  middle 
sympathetic,  enter  the  thorax,  transmit  some  ra  - 
muli  to  the  cardiac  plexus,  and  then,  returning 
each  round  an  artery,  are  ramified  on  the  la- 
rynx, which  they  formerly  had  passed  in  their  pro-  i 
gress  sacrad.     In  consequence  of  this  singular  , 
course,  when  the  action  of  the  heart  or  arteries  is  ( 
changed,  we  generally  find  that  a  part  of  the  L 
change  is  indicated  by  the  voice. 

We  see  the  nerves  not  immediately  subjected 
to  the  influence  of  the  will  dir.tinguished,  not  only 
by  a  propoitianaliy  smalles:  si-zie,  but  likewise  by 
certain  swellings  or  knots  that  are  named  gang' 
lions;  and  as 'ail  these  rterves  are  i,ubservient  to 
functions  that  are  constant  and  uniform,  it  lias 
•|»een  supposed  that  th.-eir  ganglions  are  b.ih  reser-* 
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voirs  and  sources  of  the  nervous  energy  ;  and  that 
by  affording  a  regular  supply,  and  resisting  those 
occasional  commotions  excited  by  volition,  they 
are  calculated  to  preserve  that  uniformity  in  point 
of  function  by  which  the  involuntary  nerves  are 
distinguished. 

The  friends  of  this  hypothesis,  although  they 
must  allow  that  it  is  certainly  far  from  demon- 
strable, may  however  maintain  that  it  is  support- 
ed by  the  phenomena  of  the  nervous  system 
that  appears  in  insects.   In  these  small  animals, 
a  nervous  cord,  that  sometimes  divides,  some- 
times unites,  and  always  exhibits  a  number  of 
ganglions,  is  observed  to  extend  from  the  atlantal 
to  the  sacral  extremity.    The  ganglions  which  it 
forms  are  the  parts  which  principally  send  out  the 
nerves :  they  send  them  out  to  parts  in  their  vici- 
nity ;  and  these  parts,  from  having  derived  their 
nervous  energy  chiefly  from  the  ganglion,  are  ob- 
served, when  separated  from  the  rest  of  the  sys- 
tem, to  retain  their  independence  as  to  irritability 
a  considerable  time ;  while  the  parts  that  remain 
equally  independent,  or  more  so,  by  their  union, 
are  but  slowly  affected,  comparatively  speaking', 
by  the  partial  loss. 

The  principal  objection  to  the  hypothesis  is 
what  arises  from  some  of  the  functions  observable 
in  the  organs  that  are  destined  to  perform  volun- 
tary motions.  In  these,  as  in  all  the  organs  of  the 
body,  there  is  a  number  of  vital  processes  regu. 
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larly  going  on,  independent  of  volition ;  and  hence' 
circulation,  nutrition,  absorption,  continue  in  a 
muscle  after  it  is  deeply  affected  by  paralysis. 
From  this  it  must  follow,  that  these  kinds  of  func- 
tions are  either  performed  without  the  assistance  of 
any  nerves  belonging  to  the  muscle  ;  or  that  if 
nerves  be  actually  concerned,  they  must  terminate 
differently,  have  a  different  origin,  or  be  some- 
where in  their  course  modified  differently,  from 
those  which  are  voluntary.    The  answer  which 
is  given  by  those  inclined  to  favour  the  hypo- 
thesis is,  that  the  assistance  of  the  nerves  is  ne- 
cessary;  but  that  there  may  be  filaments  in  the 
same  branch  that  differ  as  to  origin,  termination, 
and  size,  and  as  to  changes  that  take  place  in 
their  course  :  that  the  smallest  branches  which  we 
can  see  with  the  naked  eye  appear  through  the 
microscope  composed  of  fibres :  that  when  these 
branches  are  traced  to  their  trunks,  and  the  trunks 
again  to  the  spinal  marrow,  they  are  found  to  be 
partially  connected  with  ganglions  :  that  the  spi- 
nal marrow,  composed  of  the  four  crura  of  the 
brain,  emits  four  rows  of  nervous  filaments,  two  of 
them  dextrad,  and  two  of  them  sinistrad ;  one  of 
the  two  issuing  from  a  sternal,  the  other  from  a 
dorsal  crus  of  the  medulla;  both  of  them  collect- 
ed into  small  fasciculi;  and  two  fasciculi,  a  dorsal 
and  a  sternal,  of  which  the  dorsal  has  always  a 
ganglion  uniting  to  form  each  of  the  nerves  that 
pass  through  the  intervertebral  foramina:  that. 
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besides,  if  the  crura  be  followed  atlantad;  they 
will  lead  to  the  ganglion  called  tuber  annulare, 
where  probably  a  considerable  portion  of  the  cru- 
ra undergoes  a  change,  that  pattly  may  contribute 
to  modify  the  functions  of  those  nerves  that  after- 
wards proceed  from  them  :  that  all  nerves,  from 
the  fifth  pair  inclusively,  issue  from  the  Crura  af- 
ter the  tuber  annulare  is  formed :  that  each  half 
of  the  first  pair  of  nerves  swells  into  a  ganglion 
before  it  perforates  the  ethmoidal  bone  :  that  the 
halves  of  the  second  are  observed  to  unite  in  the 
sella  turcica,-  where  they  seem  mutually  to  assist 
one  another  :  that  the  third  pair  rises  close  by  the 
edge  of  the  tuber;  the  fourth,  from  the  two  of  the 
..€oi-pora  quadrigemina  that  are  situated  b&sifed  : 
:and  that  all  the  nerves  in  the  human  body  are  di. 
irectly  or  indirectly,  wholly  or  partially,  connected 
.either  with  ganglions  or  plexuses,  or  with  both. 

The  use  of  the  plexuses*  is  less  obscure^  than 
itbat  of  the  ganglions,  and  their  appearance  as 
cdifferent  from  the  gangliform  as  the  retiform  tex- 
tture  of  the  absorbents  is  from  theit.  glandular-lik^ 
cconvolutions.  In  the  large  plexuses  formed  by 
:ihe  nerves  of  the  atlantal  and  sacral  extremities, 
we  see  a  number  of  communicating  branches  pass- 

*  I  have  added  hert  an  English  termfnatfon  to  the  word 
■■.'>texus.;  as  the  singular  and  plbral  of  that  word  can  only  be  di'stm- 
;?uished  by  the  meam'ng  of  the  sentence  in  a  language  such  as 
.Jurs,  where  the  adjectives  arc  never,  and  where  even  the  verbs 
nrc  but  sparingly  inflected. 
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ing  between  one  trunk  and  another,  and  whicli, 
like  the  inosculating  branches  of  blood  vessels, 
contribute  to  secure  a  more  regular  supply  of  thai 
sort  of  energy  which  nerves  convey  to  the  diffe- 
rent parts  on  which  they  are  ramified.  Sucli 
communications  might  naturally  have  been  ex- 
pected in  all  the  other  parts  of  the  system ;  and 
accordingly  we  find  that  all  the  other  nerves  is-  y 
suing  from  the  spine,  and  severals  from  the  head, 
although  they  be  not  mentioned  as  forming  plex- 
uses (which  are  merely  connections  of  certain  ap- 
pearances), are  nevertheless,  near  to  their  origin, 
connected  directly  or  indirectly  with  the  nerves 
in  their  vicinity,  and  frequently  with  others  near 
their  distal  extremity,  where  they  terminate  in 
ramuli,  or  smaller  branches. 

In  some  cases  the  plexuses  appear,  as  well  as  the 
ganglions,  to  be  formed  by  the  parts  of  the  sam  ! 
nerve ;  in  all  cases  the  plexuses,  too,  as  well  as  i 
the  ganglions,  when  not  the  effects  of  more  inti- 
mate unions,  are  somehow  preparatory  to  wider 
separations  ;  in  a  few  cases  the  appearances  of 
both  are  closely  intermixed ;  and  in  many  cases 
they  probably  exist  where  the  anatomist  cannot 
.easily  discover  them ;  as  among  the  slender  fila- 
ments of  nerves,  where  these  are  concealed  in  a 
common  sheath,  or  at  the  commencement  of  the 
nervous  cords  in  the  spinal  marrow,  medulla  ob- 
longata, or  tuber  annulare.    Physiologists  at  least 
are  accustomed  to  trace  particular  connections' 
among  the  organs  that,  distant  or  near,  derive  their 
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nerves,  not  merely  from  the  same  ganglions  or 
plexuses,  but  the  same  trunks,  or  the  contiguous 
corresponding  parts  of  the  brain  and  its  crura.  It 
is  thus  they  explain  the  sympathy  between  the 
eyes  and  the  nose,  when  a  strong  light  impir^ es 
on  the  one,  or  a  pungent  odour  is  appHed  to  tat 
other ;  that  between  the  liver,  at  the  coronary  li- 
gament, and  the  right  shoulder ;  that  between  the 
diaphragm,  at  the  pit  of  the  stomach,  and  the 
muscles  of  the  neck,  in  cases  of  tetanus ;  and, 
lastly,  amidst  a  variety  of  others,  that  strong,  mark-' 
ed,  and  general  sympathy  between  the  similar 
halves  of  the  system.    This  last  sympathy  cer- 
tainly implies    something   more    than  a  mere 
similarity  and  contiguity  of  the  respective  nerves 
at  their  commencement ;  for,  in  reasoning  from 
analogy,  on  looking  back  to  the  ganglions  and 
plexuses,  to  the  bones  divided  by  the  mesial 
plane,  and  to  the  trunks  of  the  veins  and  arte- 
ries, with  their  branches  ramified  towards  right  ' 
and  left,  it  seems  also  to  imply  a  mutual,  though 
partial,  interchange  of  substance  between  the  dex- 
tral  and  sinistral  portions  of  the  brain  and  its  crura 
•--a  notion  corroborated  by  decussating  fibres  that 
:  have  been  observed  in  the  medulla  oblongata,  and 
by  those  not  uncommon  cases  of  palsy,  where  the 
Ibram  andthe  trunk,  so  far  as  regards  the  volun- 
ttary  functions,  are  known  to  be  affected  on  the 
(Contrary  sides. 

If  sympathies  occur  which  cannot  be  explained 
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by  these  relations  existing  among  nerves,  it  is  noV 
because  these  relations  are  useless,  but  because 
there  are  other  sources  of  relation  to.  be  found  in 
the  system.    Distant  parts  are  related  by  absor- 
bents, blood  vessels,  muscles;  by  a  like  sensibility 
with  respect  to  stimulants;  and  by  being  concern- 
ed in  different  parts  of  the  same  common  func- 
tion, as  the  skin,  the  lungs,  the  kidneys,  and  in- 
testines, in  discharging  the  noxious  or  superfluous 
fluids;  or  distant  muscles  when  they  co-operate  m 
some  general  movement  or  attitude.    Besides,  the 
great  source  of  connection,  and  to  which  all  the 
rest  are  subordinate,  is  that  principle  which  regu- 
lates and  presides,  to  which  every  impression  is 
directed,  and  from  which  every  vital  action  pro- 
ceeds—a principle  that  makes  every  organ  in  the 
body  to  act  and  to  sympathise  with  the  whole,  and 
the  whole  with  every  organ  when  necessary. 

Of  the  parts  composing  the  brain,  or  the  ence- 
phahn,  we  may  say  in  general,  that,.  2s  weU  as  the 
nerves,  they  are  certainly  organs  of  the  vital  prm. 
ciple  ;  though,  as  to  the  kinds  of  particular  func- 
tions in  which  it  employs  them,  we  be  totally  ig- 
norant.   What  is  more  humbling,  we  can  even 
nothing  precise  and  satisfactory  of  the  general 
functions  that  distinguish  the  cerebrum  and  cere- 
bellum. From  the  numerous  varieties,  indeed,  that 
occur  in  the  cerebra  of  diflferent  species  of  animals, 
and  the  few,  comparatively,  that  are  to  be  seen  in 
their  cerebella,  we  perhaps  may  venture  on  this 
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general  conclusion,  that  the  cerebellum  is  employed 
«n  functions  that  are  common  to  various  species  of 
animals,  and  the  cerebrum  in  the  functions  by 
which  they  are  distinguished,  as  in  those  which 
regulate  the  differences  of  form,  structure,  arrange- 
ment;-the  differences  of  passion,  appetite,  and  m- 
stinct.  As  for  much  more  precise  and  particu- 
lar conclusions,  we  have  hardly  any  data  on  which 
we  can  proceed  with  confidence  or  safety;  our 
modern  craniological  theories,  like  the  fabulous 
tales  of  unknown  countries,  being  calculated  rather 
$0  amuse  than  instruct. 

XiiTE  AND  'Irritability.. 

The  differences  of  function  arising  in  the  organs 
from  a  difference  of  substance  and  a  difference  of 
Ltructure ;  from  a  difference  in  the  veins,  arteries, 
absorbents,  and  circulating  fluids ;  from  a  differ- 
ence in  the  cellular  membrane  and  nerves,  and 
a  consequent  difference  of  the  vital  influence — 
contribute  to  occasion  those  irritabilities  which 
Harvey  has  denominated  the  sermis proprii.  These 
sensus  proprii,  by  a  modern  discovery,  have  been 
ascribed  to  vita  propria.  The  vitas  propriae  are 
the  functions  personified;  and  though  somewhat 
different,  are  yet  somewhat  akin  to  the  vis  geni- 
trixj  the  vis  concoctrix,  the  vis  medicatrix,  and 
the  other  vires  of  the  old  physiologists,  who  seem 
to  have  derived  them  from  the  Greek  Avrx/^uc^ 
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mentioned  by  Hippocrates,  and  which  were  the 
ministers  of  Physis  or  Nature.  They  succeeded  in 
office  to  the  ancient  Genii,  that  at  one  time  had 
presided  in  the  organs,  and  that  had  been  accus- 
tomed, when  they  happened  to  meet  with  judicial 
astrologers,  to  regulate  their  conduct  by  the  influ- 
ence  of  the  stars. 

As  the  modern  vitas  have  all  been  reduced  by 
the  celebrated  Bichat  to  two  kinds,  the  animal  and 
organic,  the  former  distinguished  chiefly  from  the 
latter  by  the  functions,  sensation,  and  voluntary 
motion;  so  the  ancient  Avm^e/j,  the  ministers  of 
Physis,  were  classed  by  Plato  under  three  souls, 
the  rational,  animal,  and  vegetative  ;  a  classification 
that,  wath  little  or  no  material  alteration,  w^as 
adopted  by  Galen,  and  by  most  of  his  followers. ' 

With  a  little  more  patience  they  might  all  have 
been  traced  to  a  common  source ;  for  the  truth 
seems  to  be,  that  all  these  functions,  vitas,  faculties, 
vires,  dynamics,  or  whatever  be  their  names,  ori- 
ginate principally  from  one  cause,  operating  va- 
riously by  various  organs,  and  often  itself  operated 
upon  by  various  causes,  that  in  many  cases,  from 
the  appearances  of  design  and  intelligence,  seem 
to  be  under  either  the  mediate  or  immediate  di- 
rection of  the  Author  of  nature.  ' 

As  for  the  hypothesis  that  admits  the  existence 
of  vital  laws  and  vital  phenomena  without  the  ex- 
istence of  a  vital  principle,  it  is  scarcely  intelligi- 
ble.   Laws,  strictly  speaking,  are  but  farms  by 
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^vhich  something  is  regulated :  but  as  here  there 
is  nothing  found  in  the  hypothesis  ^vhlch  appears 
to  regulate  these  vital  laws,  and  nothnig  vital  to 
be  regulated  by  them,  with  a  strange  mconsist- 
ency  these  laws  are  considered  as  animated  be- 
ings putting  their  own  regulations  in  force.  In 
this  character  it  is  hard  to  perceive  any  difference 
between  them  and  the  old  personified  vires  or  dy- 
namics.   In  short,  the  supporters  of  this  opinion, 
instead  of  succeeding  in  their  attempts  to  exclude 
entirely  a  vital  principle,  have  inadvertently  ad- 
mitted a  number ;  and  instead  of  advancing  any 
thing  new,  as  they  probably  supposed,  have  cer- 
tainly revived  one  of  the  most  rude  and  antiqua- 
ted notions  in  all  physiology,  though  strangely  dis- 
figured by  the  difference  of  language  in  which  it 

is  expressed.  ,  ,  ^ 

As  the  vital  principle  is  acknowledged  to  possess 
but  limited  powers;  as  the  exercise  of  its  powers  is 
nbo  limited  by  the  nature  of  the  organs,  and  the 
exercise  of  the  organs  by  varieties  of  circumstances; 
as  the  organs  themselves  are  all  composed  of  the 
particles  of  food,  and  these  particles  but  partially 
subjected  to  the  vital  influence~we  can  hardly 
imagine  that  such  a  principle  would  ever  be  able 
cither  to  construct  or  preserve  its  system  totaUy  in- 
dependent of  external  causes.    To  maintain,  there- 
fore, a  regular  intercourse  with  external  causes, 
that' may  serve  it  as  auxiliaries,  and  to  avoid  or 
repel  those  that  are  inimical  to  its  operations. 
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all  its  organs  are  found  to  be  endowed  with  that. 
3kind  or  degree  of  irritability  by  which  they  are 
«ach  peculiarly  suited  to  their  respective  offices, 
and  to  the  stimulants  intended  to  act  upon  them. 

These  irritabilities,  which  are  modified  by  the 
state  and  Jiature  of  the  organs,  sejem  partly  to  de- 
pend on  the  regular  exercise  of  the  vital  powers, 
and  partly  on  the  kinds  of  external  causes  that 
.co-operate  as  auxiliaries  :  They  depend  chiefly  on 
the  vital  influence  in  all  living  bodies  that  are 
found  to  possess  a  heart  and  a  brain ;  the  heart  by 
means  of  an  artery  and  its  branches,  and  the  brahi 
hy  means  of  its  crura  and  nerves,  difflising  this  in- 
fluence through  every  organ  that  is  near  or  remote  : 
They  depend  less  on  this  kind  of  influence  where 
the  size  of  the  brain,  or  the  brain  and  the  force  of 
the  heart,  are  but  small ;  as  in  all  those  animals 
.where  the  temperature  is  low,  and  the  circulation 
comparatively  languid  :  They  depend  still  less  on 
this  kind  of  influence  where  a  heart  and  a  brain 
appear  to  be  wanting,  and  the  duty  is  left  merely 
to  an  artery,  a  spinal  marrow,  and  their  respective 
branches  :  Least  of  all  on  this  kind  of  influence 
where  nerves  and  arteries  vanish  from  the  sight, 
and  where  all  nourishment  is  conveyed  by  absor- 
bents opening  from  the  surface  ;  by  an  inverse  ra- 
tio, in  all  these  cases  they  depend  on  external  or 
auxiliary  causes. 

As  for  their  continuance  after  the  causes  have 
_9eased  to  operate,  that  must  be  inversely  as  th? 
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constancy  and  extent  of  their  dependency  on  the 
operations  by  which  they  were  supported,  or  di^ 
rectly  as  the  permanency  •  of  the  general  conse- 
quences of  these  operations;  and  as  for  their  con- 
tinuance in  a  separated  organ,  that  must  be  in- 
versely as  the  constancy  and  extent  of  their  depen- 
dency on  the  vital  principle  and  those  auxiliaries 
that  have  ceased  to  operate,  and  directly  as  the  in- 
f  uence  of  those  auxiliaries  that  continue  to  ope- 
rate. 

Separated  organs,  when  they  have  retained  their 
irritability  a  considerable  time,  have  sometimes 
again  been  united  to  the  system,  sometimes  to  the; 
part  from  which  they  were  taken,  sometimes  even 
to  a  different  part,  and  sometimes  even  to  a  dif- 
ferent system,  where  the  parts  were  congenial. 
In  a  Latin  thesis,  entitled  Be  Anima,  sen  Principio 
Vitali,  which  I  published  at  Edinburgh  in  I'lQQ,  I 
had  hastily  concluded  from  these  phenomena,  and 
from  some  others  that  are  usually  exhibited  by  cer- 
tain species  of  polypi  and  plants,  that  the  vital 
principle  itself  was  divided  :  It  now  appears,  on 
more  considerate  and  extensive  inquiry,  that  irrita- 
bility is  never  the  direct  or  immediate  operation 
of  the  vital  principle,  but  only  the  consequence 
of  its  operation ;  and  in  no  case  exclusively  the 
consequence,  but  the  consequence  likewise  of  other 
operations  proceeding  from  a  number  of  different 
causes:  and  hence  it  is,  that  a  vital  principle  may 
often  exist  where  it  cannot  operate,  in  a  sensible 
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manner,  from  the  want  of  auxiliaries;  and  hence  h. 
is,  likewise,  that  its  effects  may  often  be  continued, 
at  least  for  a  while,  after  its  departure. 

With  regard  to  the  portions  of  plants  and  polypi 
that  continue  to  live  in  a  separated  state,  assume 
the  form  of  their  respective  species,  and  propagate 
their  kind,  they  will  be  found,  on  a  close  exami- 
nation, to  have  been  originally  complete  systems ; 
many  of  the  plants,  and  many  of  the  polypi,  that 
are  usually  considered  as  simple  individuals,  not 
constituting  one  animated  system,  but  rather  a  con- 
geries of  animated  systems — a  congeries,  too,  which 
after  all  is  nothing  more  than  a  species  of  society, 
where  animated  beings  are  associated  together  for 
mutual  protection ;  such  as  we  see  among  men  in 
a  city,  among  bees  in  their  cells,  or  among  insects 
that  construct  habitations,  which,  in  point  of  form, 
are  similar  to  plants. 

From'  the  irritabihty  of  the  several  organs,  the 
functions  are  always  partly  regulated  by  external 
causes.  It  is  therefore  we  see  the  instincts  of  ani- 
mals, and  more  than  the  outward  appearance  of 
plants,  varying  with  the  change  of  season  andcir- 
camstance,  that  seem  to  exert  an  influence  from 
without  inversely  as  the  influence  of  the  vital  prin- 
ciple, which  operates  from  within.  What  here  has 
particularly  been  matter  of  surprise  is,  that  on  all  the 
organs  of  animals,  the  organs  of  sense  not  even  exr 
cepted,  impressions  should  be  made,  and  conside- 
rable changes,  local  and  general,  induced  on  the 
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functions,  long  before  there  is  the  most  distant  in- 
timation or  consciousness  of  what  has  taken  place. 
The  insensible  changes  made  upon  the  organs  would 
seem  to  be  at  first  insensibly  communicated  to  the 
vital  principle,  from  the  vital  principle  insensibly- 
communicated  back  to  the  organs,  till,  gradually 
increasing  by  the  continued  and  alternate  recoil, 
strong  emotions  at  last  are  excited,  conscious- 
ness roused,  and  the  voluntary  powers  brought  in- 
to action,  with  a  change  of  place,  attitude,  or  con- 
duct, suited  to  the  newly  induced  dispositions.  It 
is  thus  we  sec  ends  frequently  obtained,  and  the 
interests  of  the  animal  and  species  promoted,  in  a 
way  that  indicates  superior  design,  intelligence, 
and  foresight  ;  but  a  design,  intelligence,  and 
foresight,  in  which  the  judgment  and  reflection  of 
the  animal  never  were  concerned;  and  which, 
therefore,  with  Virgil,  and  with  other  studious  ob- 
servers of  nature,  we  must  ascribe  to  the  Sovereign 
of  the  universe,  in  whom  we  live,  move,  and  have 
being. 

Other  processes  equally  obscure,  equally  won- 
derful,  and  equally  important,  though  more  fami- 
liar  from  their  daily  occurrence  in  the  animal  sys- 
tem, appear  to  commence  in  the  organs  themselves  • 
and,  like  the  preceding,  awaken  consciousness  on- 
ly at  the  periods  when  they  happen  to  require 
the  necessary  aid  of  the  voluntary  powers  in  al- 
laying thirst,  hunger,  or  desire;  in  procuring  sleep ; 
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or  expelling  from  the  system  what  is  useless  ^nd 
hurtful. 

Even  plants  themselves  are  so  wonderfully  re- 
gulated by  external  causes,  that,  in  many  instances, 
they  seem  to  be  no  less  acute  than  animals  in  dis- 
cerning the  nature  of  seasons  and  circumstances  ; 
,and  hence  may  be  the  reason  that  some  philoso- 
5)hers,  from  not  considering  the  kinds  of  phenomena 
which  they  exhibit,  or  the  manner  in  which  these 
phenomena  are  produced,  have  bestowed  on  them 
sense,  penetration,  and  feeling,  superior  -to  any 
.thing  that  man  can  boast  of. 

The  appropriate  impressions  made  on  the  senses, 
.and  which  are  followed  almost  instantaneously,  not 
only  by  consciousness,  but  distinct  perception, 
;might,  one  should  imagine,  with  the  size  of  the 
.organs  and  obviousness  of  structure,  assist  in  ex- 
plaining how  the  less  sensible  and  obscure  impres- 
sions reach  the  sensoriura ;  from  what  sort  of  causes 
jhey  proceed,  and  by  what  modification  of  organs 
they  are  afterwards  conveyed.  But,  unfortunately, 
liere  the  organs  of  sense  afford  us  but  few  means  of 
information ;  and  though  they  may  sometimes  flat- 
ter us  with  hopes  on  beginning  our  inquiries,  yet 
they  soon  present  to  us  mysteries  as  inscrutable  as 
any  to  be  found  in  the  system. 

Even  the  voluntary  functions  themselves,  the 
very  functions  that  seem  to  depend  on  our  own 
choice,  that  seem  to  follow  as  the  consequences  of 
our  own  previous  intentions ;  even  these  very  func* 
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tfons  are  in  many  respects  fully  as  inexplicable  as 
the  involuntary ;  the  functions  over  which  we  have, 
no  controul,  and  concerning  a  great  many  of 
which  we  have  not  even  the  least  information  hy 
feeling,  by  consciousness,  or  the  processes  of  rea- 
soning. A  man  cannot  move  his  tongue  or  his: 
finger ;  he  cannot  so  much  as  even  make  a  sign 
that  he-really  has  within  him  a  few  inconsiderable 
particles  of  knowledge,  without  employing  at  that- 
very  moment  a  variety  of  means  of  which  he  is 
grossly  and  deplorably  ignorant,  and  must  ever  be 
ignorant  to  the  last  pulsation  that  vibrates  in  his 
heart. 

In  our  voluntary  actions,  there  is  no  reason- 
ing, no  selection,  as  to  the  necessary  branches  of 
nerves,  the  courses  which  they  take,  or  the  pla- 
ces in  which  they  originate  and  terminate  ;  no: 
calculation  as  to  the  nature  or  quantity  of  the 
energy  that  is  to  be  communicated  ;  no  kind 
of  thought  as  to  the  changes  that  may  happen  ta 
be  necessary  in  the  action  of  the  veins,  arteries, 
absorbents,  the  quantity,  quality,  or  momentum- 
of  their  fluids ;  no  reas.oning  as  to  the  parts  that 
ought  to  be  steady  while  the  othjers  are  in.  mo- 
tion ;  no  reasoning  as  to  the  muscles,  or  the  parts 
of  the  muscles,  to  be  principally  employed  ;  as  ta 
the  muscles  that  must  needs  co-operate  ;  or  as  to 
the  force,  the  velocity,  the  extent,  and  the  or- 
der of  succession  with  which  they  are  to  act. 
We  have  only  to  will,  and  our  purpose  is  ac- 
comphshed :  accom]plished,  indeed,  in  a  waj^  that 
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we  know  not,  but  accomplished  in  a  way  which 
human  inteUigence  could  never  have  devised 
and  which  human  ingenuity  could  never  have 
directed. 


CHAR  HI. 
ON  MUSCULAR  ACTION. 


O  F  the  ultimate  fibres  composing  a  muscle ;  .of 
their  connection  with  contiguous  fibres ;  of  their 
form,  their  structure,  and  that  series  of  processes 
occasioning  their  contraction,  much  has  been  said, 
conjectured,  and  reasoned  ;  but  nothing  of  impor- 
tance added  to  our  stock  of  authentic  information. 
Chemistry  indeed  has  been  able  to  inform  us,  that 
when  they  are  freed,  as  much  as  they  can  be,  from 
the  substance  of  veins,  arteries,  absorbents ;  from 
that  of  cellular  membrane  and  nerves,  they,  as 
dead  matter,  resemble  in  their  properties  the  coa- 
gulable  lymph  ;  and  yield,  among  other  chemical 
products,  a  very  large  proportion  of  azote.  The 
inteUigence,  however,  affords  no  idea  of  what 
were  the  effects  of  their  organization,  their  form, 
^iituation,  connection,  and  action,  when  they  were 
in  the  system.     To  apply  to  chemistry  for  ail' 
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explanation  of  these  phenomena,  would  be  almost 
as  wise  as  to  break  in  pieces  the  tools  of  an  ar- 
tist to  discover  his  genius,  and  to  ascertain  the  na- 
ture, extent,  and  variety  of  his  labours.  What- 
ever may  depend  on  the  kind  of  the  particles  com- 
posing an  organ,  the  vital  phenomena  must  depend 
more  on  those  proportions,  and  on  those  specific 
forms  and  arrangements,  which  are  peculiar  to  the 
animated  system  ;  and  still  more  on  the  agent  that 
produced  them,  preserves,  and  employs  them,  as 
well  as  on  the  circumstances  in  which  it  operates. 
From  the  preceding  general  observations  it  must 
be  evident,  that  vital  phenomena  are  modified  by 
many  varieties  of  causes;  and  though  sometimes 
ambition,  ardour,  and  confidence,  may  find  it  easy  to ' 
persuade  our  ignorance,  that  nothing  can  escape 
her  penetrating  eye,  and  that  causes,  should  they 
operate  never  so  secretly,  must  always  be  detected 
by  what  she  chooses  to  denominate  experiments ; 
yet  the  prudent  and  cautious  will  be  slow  in  be- 
lieving, and  must  often,  on  stricter  inquiry,  per- 
ceive, that  while  many  fanciful  causes  are  adduced, 
many  of  the  real  are  openly  excluded,  many  over- 
looked, and  many  never  seen,  through  the  medium 
of  hypothesis.  While  saying  to  ourselves  that  Na- 
ture operates  in  the  simplest  way,  and  that  our  hy- 
pothesis is  the  simplest  that  can  be,  let  us  not  sup- 
pose that  she  therefore  will  adopt  it.  We  have 
many,  indeed,  and  irrefragable  proofs,  that  her  sim- 
plicity is  not  the  simplicity  of  conceited  mortals, 
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who  can  trace  their  knowledge  to  the  impressioife 
made  upon  their  senses,  with  as  singular  a  simplr- 
eity  as  if  they  were  to  trace  the  contrivance  of 
a  building  to  the  rude  materials  out  of  which  it 
was  formed,  or  to  the  carriages  by  which  they 
were  conveyed  ;  and  then  view  the  discovery  as  a 
proof  of  deep  philosophical  research,  sufficient  to 
perpetuate  their  memory  for  ages. 

If  anxious  to  know  the  muscular  functions,  or 
any  of  the  functions  of  the  animal  system,  even 
but  imperfectly,  we  must  not  begin,  like  the  me- 
taphysicians, by  examining  the  phenomena  of  the 
vital  principle  with  little  or  no  reference  t6  its  or- 
gans ;  nor,  like  some  physiologists,  by  examining 
the  organs  and  their  irritabilities  without  any  refe- 
rence to  the  vital  principle;  nor, like  some  chemists, 
by  examining  the  substances  of  which  organs  are 
composed  with  but  little  regard  to  the  vital  prin- 
ciple, to  the  irritabilities,  or  to  the  mechanical  ef- 
fects of  arrangement :  we  must  rather  begin  by 
taking  views  that  are  less  circumscribed,  proceed 
with  that  patient  and  laborious  inquiry  that  was 
not  despised,  excepting  in  trifles,  by  Bacon,  by 
Newton,  by  Harvey,  and  Linnasus.  We  must, 
like  them,  carefully  mark  and  duly  consider  every 
distinction  and  every  analogy,  but  fancy  none. 
In  short,  we  must  begin  by  examining  the  system 
alive  and  operating ;  operating,  too,  at  different 
times,  in  different  circumstances,  and  in  different 
individuals  >  must  afterwards  examine,  its  structure 
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ffrinutely  in  the  dead  slate;  recur'  from  the  dead 
back  to  the  living,  and  from  the  living,  back  to 
the  dead,  alternately  consulting  the  one  and  the 
other  for  additional  information  concerning  the* 
relations  between  functions  and  organs  ;  an  in* 
formation  which  we  always  shall  need,  though  ia 
many  of  our  difficulties  we  never  shall  attain. 

It  was  to  prevent  contracted,  hasty,  and  fanciful 
views  of  the  animal  economy,  and  particularly  of 
the  nature  of  the  muscular  structure,  that  the  pre- 
vious observations  were  deemed  necessary.  As  such 
Tiews  render  all  the  experiments,  and  all  the  rea- 
sonings-that  are  founded  upon  them,  but  unprofit. 
able  labour,  we  cannot  be  too  anxious  to  avoid 
them;  and  therefore,  to  prevent  as  much  as  we 
can  any  misconception  of  muscular  action,  it  may 
not  be  improper,  before  we  enter  on  particular 
descriptions,  to  add  likewise  some  remarks  on  the 
muscular  fasciculi,  and  on  the  manner  in  whicl^ 
muscles  in  general  either  change  or  fix  the  atti- 
tudes of  the  system. 

The  smallest  fasciculi  which  we  can  distinguish 
by  the  naked  eye  are  denominated  fbres,  witli 
sometimes  the  epithets  carneous  or  lencu nous  to  mark 
out  the  species  to  which  they  belong.  These 
:  fibres,  composed  of  the  fibres  that  are  termed  uiti^ 
■mate,^  are  seldom  seen  extending  from  the  one  ex^ 
Kremity  of  a  muscle  to  the  other  :  the  length  of 
1  muscle  depending  upon  the  succession  of  fibres  uni^. 
Jtcd  laterally  by  vessels  and  nerves,  and  by  ceUular' 

S 


274 


GIKERAL  OJJSERVATIONSi 


membrane;  and  ihe  breadth  and  thickness  of  any 
partic'cilar  part  of  a  muscle^  on  the  number  of  hbres 
iateraily  connected.  It    hence  that  fibres,  during 
their,  contraction,  run  into  waved  or  zigzag  lines> 
and  that  a  muscle  is  frequently  observed  to  hav^ 
ditiercnt  forms  and  different  dimensions  in  diflfe* 
rent  places.  -"i 
All  carneous  fibres  concerned  in  the  movements 
or  attitudes  of  the  skeleton  are  attached  to  bone( 
to  periosteum,  or  both,  either  directly  or  indirectly  '; 
if  indirectly,  through  the  medium  of  tendon, 
through  the  medium  of  other  carneous  fibres; 
through  the  medium  of  carneous  fibres  and  ten- 
'    dons,  or  the  medium  of  cartilages. 

-  Carneous  fibres,  continued  by  a  straight  line  in- 
to tendon,  shorten  the  muscle  to  the  same  extent 
that  they  shorten  themselves;   carneous  fibres 
that  enter  obliquely  shorten  it  more,  and  still 
more  ^in  proportion  to  their  degree  of  contrac- 
tion as  they  deviate  farther  from  the  hne  of  the 
tendon,  and  approach  nearer  to  the  perpendicular ; 
the  perpendicular  direction  being  that  in  which  the 
fibres  would  shorten  it  most  with  the  least  con- 
traction. 
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Suppose  that  AB  represents  a  tendon,  and  CD 
a  carneous  fibre;  that  AB  is  the  diameter,  and  CD 
the  semidiameter  of  the  same  circle.    It  must  be 
evident,  that  if  CD  were  to  contract  so  as  to  bring 
the  point  C  to  the  point  G,  the  two  moveable  ex- 
tremities of  the  tendon  would  be  respectively  at  E 
and  F,  and  the  situation  of  the  tendon  itself  be  re- 
presented by  the  two  lines  EG  and  GF;  or  if  the- 
fibre  were  to  contract  so  as  to  bring  the  point  C 
to  the  point  D,  the  extremities  of  the  tendon  would 
then  be  in  contact,  though  the  distance  between 
them  had  been  formerly  double  the  length  of  the 
fibre.    If  the  fibre  CH,  on  the  other  hand,  were  to 
contract  so  as  to  bring  the  point  C  to  the  point  H, 
the  point  A  would  be  drawn  but  a  little  beyond 
the  centre,  and  the  distance  between  the  extremi- 
ties of  the  tendon  diminished  but  by  little  more 
than  a  half,  and  only  a  half  if  CH  had  Iain  in  con. 
tact  parallel  to  CB. 

When  two  fibres  enter  a  tenddn  upon  opposite 
sides,  and  happen  to  contract  at  the  asme  time, 
they  will  draw  the  tendon  in  the  diagonal;  arid  thJ 
:  nearer  that  the  angles  which  they  form  with  the 
I  tendon  approach  to  right  angles,  the  more  will 
ithey  shorten  the  length  of  the  muscle  in  propor. 
'tion  to  their  degree  of  contraction. 
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Suppose  AB  the  tendon  of  a  muscle,  and  CBV 
DB  EB,  FB,  GB,  cameous  fibres  inserted  at  B 
suppose, 'too,  that  all  these  fibres  arc  made  to  co- 
operate in  bringing  the  point  B  to  the  pomt  G: 
the  length  of  the  fibre  GB,  continued  by  a  straight 
line  into  the  tendon,  wiU  be  exhausted  when  the 
point  B  is  brought  into  contact  with  the  poiiTt  G ; 
the  oblique  fibres  EB  and  EB  will  retain  respec- 
tively only  the  lengths  between  EG  and  GF ;  while 
the  two  other  oblique  fibres,  that  entered  more 
nearly  at  right  angles,  will  still  have  the  respec- 
tive lengths  of  CG  and  DG,  less  than  their  original 
lengths  only  by  the  distances  between, /.B  and  i  B. 

All  muscles  belonging  to  the  skeleton  are  fur- 
nished with  levers;  and  wherever  there  is  a  lever 
there  is  also  a  fulcrum,,  a  power,  and  a  resistance 
which,  in  different  cases,  may  be  differently  situ- 
ated with  respect  to  one  another. 

When  the  head  is  moved  backwards  and  fin- 
wards  upon  the  first  of  the  cervical  vertebra,  tb 
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fiilcrum  then  is  situated  between  the  power  and  the 
i-esistance,  which  are  respectively  iniad  and  anti- 
niad  of  the  centre  g€  motion. 


When  the  tibia  rests  upon  the  astragalus,  and 
the  heel  is  raised  by  the  tendo  Achillis,  the  pres- 
sure of  the  tibia,  which  happens  to  be  the  resistance 
at  the  time,  is  situated  between  the  power  and  the 
fulcrum,  which  are  respectively  at  the  heel  and  the 
toes. 


In  raising  a  weight  at  the  palm  of  the  hand,  and 
bending  the  arm  at  the  Joint  of  the  elbow,  the 
power  affecting  the  joint  of  the  elbow  is  then  be- 
tween the  resistance  and  fulcrum,  respectively  si- 
tua:ted  at  the  palm  of  the  hand,  and  at  the  distal 
extremity  of  the  humerus. 
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Every  lever  is  a  sort  of  balance  ;  and  the  parts 
of  the  balance,  extending  from  the  fulcrum  or 
centre  of  motion  to  the  points  on  which  the  power 
and  resistance  operate,  are  respectively  the  levers 
of  the  power  and  the  resistance  :  But  as  those  who 
have  treated  of  the  nature  of  dynamics  have  clear- 
ly demonstrated  that  the  influence  of  these  levers 
is  not  to  be  estimated  by  their  actual  lengths,  but 
by  straight  lines  drawn  from  the  fulcrum  or  centre 
of  motion  perpendicular  to  the  planes  in  which  the 
power  and  resistance  are  acting,  it  must  follow,  that 
the  distances  between  the  power,  the  fulcrum,  and 
resistance,  in  the  course  of  the  bone,  are  not  the  dis- 
tances by  which  we  are  to  estimate  the  influence 
of  the  levers.  For  these  reasons,  in  speaking,  of 
the  levers,  of  the  power,  or  the  resistance,  we 
must  be  understood  as  speaking  of  only  their  effi- 
cient levers,  or  the  levers  coinciding  and  commen- 
surate with  the  lines  drawn  from  the  fulcrum  or 
centre  of  motion  perpendicular  to  the  planes  of  the 
power  and  the  resistance.  To  illustrate  this  by  the 
help  of  a  figure  : 
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Suppose  AB  represents  the  radius,  BC  the  hu- 
merus; that  DGE  is  the  biceps  muscle;  that  the 
apex  of  the  triangle  is  the  centre  of  motion  at  the 
bend  of  the  dbow,  and  R  the  resistance  appended 
to  the  distal  extremity  of  the  radius:  the  lever 
of  the  mtiscle  will  not  be  BE  but  BG,  and  the  le- 
ver of  resistance  not  B  A  but  BH.  '  '^^ 
Here  the  plane  of  the  muscle,  fe'  is'gieiierally  the 
ease,  being  situated  nearer  the  centre- of  motibh 
than  the  plane  of  the  resistance,  it 'follows  that  a 
muscle;- by- a  small"aiid  slow  contraction  of"  its-  fi- 
bres, may  produce  an  extensive  and  rapid, motion 
at  the  place  of  the  re^lstanc^,  and  produce  that  mo- 
tion with  but  little  change  in  the  relaiive  "situatibh 
of  it,*.elf  or  its  fibres  :  ^vHth  but  iittfe  change^  in  the 
syitTrnetry  or  form'  of  ffie  parts  that  are  ailected  ; 
and  but  little  alt^ratidn  or  impediment  of  function 
of  the 'neiVe^.  thd  vessels,  or  cellular  membrane, 
is  true,  that  from  the  ^Hortness  of  the  muscular  lever 
there  must  be  a  waste  or  expenditure  of  power,  as  the 
muscle,  in  consequence  of  such  a  lever,  must 
exert  a  force  by  many  times  greater  than  that  of 
the  resistance  which  it  has  to  ov'ercomie  :  but  it 
should  be  remembered  that  the  force  of  a  mus- 
cle depends  not  merely  on  the  length  of  its  lever 
or  the  number  of  its  fibres ;  it  depends  principally 
on  the  vital  energy,  which  an  act  of  the  will,  in  or- 
dinary cases,  can  increase  or  diminish  according 
to  the  nature  of  the  effort  required. 
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From  all  muscles,  cateris  paribus,  producing  ;j 
greater  extern  of  motion  a  less  proportional  de- 
gree of  contraction,  and,  consequently,  a  less  pro- 
portional change  in  themselves  or  their  fibres,  thai^ 
if  they  were  shorter,  the  muscles  that  follow  a  di- 
rect course  are  seldom  attached  at  the  nearest  points 
of  the  two  bones  with  which  they  are  connected. 
:By  this  contrivance,  beside  the  advantages  already 
mentioned,  relations  are  formed  between  parts  at  a 
^istance,  and  the  mutual  dependence  of  the  func- 
tions and  organs  extended  and  strengthened. 

On  the  other  hand,  the  muscles  that  stretch  not 
on  the  surface  of  the  bones  to  which  they  arp 
attached,  are  observed  to  follow  an  oblique  direc- 
tion ;  and  by  this  direction  acquire  not  only  con- 
tractility and  length,  but  at  the  same  time  a  short- 
er lever  than  if  they  had  been  inserted  at  the 
-same  place  with  a  leBs  obliquity.  ' 


V 
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Suppose  that  DA  represents  a  part  of  the  vertc^ 
bral  coiumn;  that  DE  and  AC  axe  paus  ofiwo  nbs 
that  happen  to  be  parallel,  the  latter  fixed,  and  the 
former  moveable  on  the  centre  B;  suppose,  agam, 
that  aB  and  EG  are  two  muscles,  the  one  obser- 
ving an  oblique  course,  and  ihe  other  a  direct  one  : 
.th€  lever  of  the  hrst,  which  is  DO,  is  obviously 
shorter  than  the  kvcr  of  the  second,  which  js  DB, 
the  hypothenuse  of  the  right  angled  triangle  DOb! 

If  muscles  be  attached  to  ribs  that  are  parallel, 
equally  moveable,  and  at  right  angles  lo  the  verw 
tebral  column,  tliose  that  follow  the  dii  ect  course 
from  the  ope  to  tiie  oiher  WiU  act  bj  equal  levers 
upon  each,  and  make  thern  approach  through  the 
middle  space  with  the  same  velocity  ;  but'  those 
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that  observe  an  oblique  course  will  act  by  different 
levers  upon  each,  and  make  tiiGEa^jpi'oach  with 
different  velocities. 


Suppose  that  AB  and  CD  are  parallel  ribs,  equal- 
ly moveable  at  their  vertebral  extremities  A  and  C ; 
that  DB  and  DE  are  two  muscles,  the  one;  obser- 
ving a  direct  course,  and  the  other  an  oblique 
one  :  the  levers  of  DB  will  be  AB  and  CD,  which, 
from  AG  being  parallel  to  BD,  must  necessarily  be 
equal  to  one  another  ;  the  levers,  again,  of  DE  will 
be  CF  and  AG,  which  being  levers  of  different 
lengths,  the  muscle  must  act  with  different  forces 
on  the  different  ribs,  making  CD,  on  which  it  acts 
by  the  longest  lever,  approach  faster  to  AB  than 
AB  to  CD. 

Where  bones  are  not  parallel,  the-' mu^cles^  th&i 
cross  in  the  interstice  bet^^  een  the?n  must  fkll  6- 
bliquely  on  the  one  or  the  other  ;  it  being  irtij>cs- 
sible  for  a  straight  line  to  fall  perpendicularly  on 
other  two  lines  unless  they  be  parallel. '  i 
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As  all  bones  move  on  a  centre,  or  axis  of  mo- 
tion, and  the  muscular  attachments  in  a  circumfe- 
rence, the  muscles,  in  changing  the  relative  posi- 
tion of  any  two  bones,  must  at  the  same  time, 
through  their  tendons  or  otherwise,  be  changing  the 
direction  of  their  own  action,  and  varying  their  lever. 


G  D 


Suppose  AB  and  CD  the  parts  of  two  ribs,  and 
AB  moveable  on  the  centre  A ;  suppose,  too,  that 
AB  is  brought  by  the  muscles  CF  and  Ge  to  the 
situation  Ad:  the  points  of  muscular  attachment 
will  be /and  e,  and  the  muscles  will  be  Cf  and 
Ge,  with  a  change  of  length,  situation,  inclination, 
and  lever, 
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All  muscles,  where  the  points  of  attachment 
move  in  a  circle,  draw  towards  the  centre,  or  to- 
wards the  circumference. 


C       F     I-r  D 


Suppose  AB  and  CD  two  ribs ;  CD  fixed,  and 
AB  moveable  on  the  centre  A.  The  point  E, 
drawn  by  the  muscles  CE  and  DE,  will  move  in 
the  circumference  EOF ;  CE  drawing  centrad,  or 
towards  the  centre ;  and  DE  drawing  peripherad, 
or  towards  the  circumference,  and  shortening  it- 
self only  till  it  come  to  G ;  as  may  be  shown  by 
making  the  point  D  the  centre  of  a  fircle,  and 
describing,  with  the  radius  DE,  the  segment  EGH, 

If  any  two  bones,  by  the  action  of  their  mus- 
cles, could  be  made  to  approach  like  the  two 
sides  of  a  parallelogram,  the  oblique  muscles  at- 
tached to  their  parallel  and  approxim^ating  sur- 
faces would  perform  a  greater  extent  of  motion, 
and  with  a  less  dccurtation  of  fibres,  than  any 
straight  muscles  whatever  attached  to  the  same 
parallel  surfaces. 
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Suppose  AB  and  CD  to  be  parts  of  two  ribs, 
that  are  parallel,  and  that  shaU  continue  parallel 
tiU  AB  be  brought  into  contact  with  CD  by  the 
straight  muscles  AC,  EF,  and  BD,  and  by  the 
oblique  muscles  CE  andDE  in  one  of  the  figures, 
and  FA  and  FB  in  the  other.  It  must  be  evident, 
that  when  the  point  E  is  in  contact  with  the  point 
F,  the  lengths  of  the  straight  muscles  must  be  ex- 
hausted, while  the  oblique  muscles  will  still  re- 
tain the  respective  lengths  of  CF  and  FD,  less 
than  their  original  lengths  only  by  the  distances 
between  ^E  and^E  in  one  of  the  figures,  and 
A f  and  B/  in  the  other. 

But  as  no  two  bones  can  approach  one  another 
like  the  two  sides  of  a  parallelologram,  at  least  by 
the  action  of  a  single  muscle;  and  as  no  muscle 
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can  continue  to  act  perpendicular  to  their  two  ap- 
proximating surfaces,  a  muscle  entering  them  at 
right  angles  when  they  are  parallel  may  be  pla> 
qed  so  near  to  the  centre  of  motion  as  to  carry  the 
bones  through  a  given  space,  and  with  a  less  de- 
curtation  of  fibres  than  aiiy  oblique  muscle  what- 
ever of  the  same  origin,  but  inserted  at  a  distance, 
and  acting  through  the  medium  of  a  longer  le- 
ver ;  and,  further,  a  muscle  with  a  less  obliquity 
may  also  be  situated  in  such  a  manner  as  to  carry 
the  bones  through  a  given  space,  and  vi^ith  a  less 
decurtation  of  fibres  than  any  other  muscle  of  the 
same  origin,  but  of  a  much  greater  obliquity. 
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Suppose  AB  and  CD  two  ribs,  and  AB  move- 
able oh  the  centre  A ;  suppose,  too,  that  AB  is 
brought,  by  the  decurtation  of  the  straight  mus- 
cle EF,  and  the  two  oblique  muscles  EG  and  EH, 
to  the  situation  Kb:  the  points  of  attachment,  af- 
ter moving  in  the  segments  F/,  G^,  H/i,  will  now 
be  respectively  at  /  ^,  On  the  centre  E  de- 
scribe, with  the  radii  E/,  E^,  and  E  /i,  the  seg- 
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ments  of  three  difFerent  circles :  the  diflference 
between  the  present  and  former  lengths  of  the 
most  oblique  muscle  will  be  e  H,  while  the  differ- 
ences between  the  present  and  former  lengths  of 
EF  and  EG  will  be  only  f  F  and  f  G. 

The  decurtatiom  which  any  muscle  suffers  in  car- 
rying round  the  point  of  its  attachment  through  a 
given  space,  will  partly  depend  on  the  length  of 
its  lever,  partly  upon  its  degree  of  obliquity,  partly 
on  its  drawing  peripherad  or  centrad,  and  partly 
on  its  acting  without  or  with  a  pulley. 

The  lever  of  a  muscle  which  is  varied  with  eve- 
ry degree  of  obliquity,  is  varied  likewise  by  every 
change  in  the  centre  of  motion.    Where  bones 
are  connected  by  large  surfaces,  the  centre  of 
motion  frequently  shifts  from  one  part  of  the 
surface  to  another.    Thus,  in  the  motion  of  the 
tibia  and  femur  upon  one  another,  the  centre  of 
motion  advances  to  the  rotular  aspect  during 
extension,  and  to  the  popliteal  during  flexion. 
Hence  the  muscle  that  contracts  often  loses  at 
once  a  part  of  its  contractiHty  and  lever,  while  its 
antagonist  is  acquiring  at  the  time  an  increase  of 
both ;  a  circumstance  that  enables  the  antagonist 
muscle  to  act  with  a  greater  force  and  velocity 
in- restoring  the  parts  to  their  former  situation. 

The  centre  of  motion  generally  approaches  to- 
wards that  aspect  whither  the  bone  is  moving  at  the 
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time ;  and  as  it  advances,  the  muscles  recede,  t6  irfa 
crease  their  force— and  to  every  observer  reccd«' 
most  obviously  in  the  vigorous  flexions  of  the  el- 
bow and  knee  joints. 

The  lever  of  resistance,  is  well  as  of  the  power^ 
is  varied  by  the  several  changes  of  position  ;  ig 
sometimes  shortened  at  the  time  that  the  lever  oj? 
the  power  is  lengthened ;  and,  vice  versa,  length- 
ened as  the  lever  of  the  power  is  shortened. 


Suppose  AB  represents  the  radius,  BC  the  hu-^ 
mcrus,  DE  the  biceps  muscle,  and  R  the  resist- 
ance appended  to  the  distal  extremity  of  the  ra- 
dius. When  BA  is  brought  by  the  biceps  into' 
the  situation  B  a,  the  lever  of  resistance  will  be- 
no  longer  BA,  but  BH,  equal  to  a  straight  line 
drawn  from  B,  the  centre  of  motion,  perpendicu- 
lar to  the  plane  of  the  resistance.    It  is  evident 
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from  the"  figure,  that  as  the  lever  of  resistance  has 
been  shortened,  the  lever  of  the  muscle  has  been 
lengthened ;  and  that,  were  the  radius  to  assume 
again  its  former  situation,  the  lever  of  resistance 
would  again  be  lengthened,  and  the  lever  of  th^; 
muscle  again  shortened. 

Sometimes,  again,  the  lever  of  the  power  and  of 
the  resistance  ^re  lengthened  and  shortened  at  ths> 
^ame  timev. 
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Suppose  AB  represents  the  tibia,  BC  the  fcmui«, 
.and  DEF  the  crurens  muscle;  and  that  the  fe- 
mur, with  the  weight  of  the  body,  is  to  be  raised^ 

the  situation  B  c :  the  centre  of  motion  will,  du-* 
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ring  extension,  approach  towards  the  muscle  ttt 
the  rotular  aspect,  while  the  plane  of  resistance,  as 
is  evident  from  the  figure,  will  be  approaching  to 
the  centre  of  motion. 

.  But,  though  this  figure  be  calculated  to  show  how 
the  levers  of  the  power  and  of  the  resistance  may  be 
lengthened  or  shortened  at  the  same  time,  it  is  by  no 
means  intended  to  illustrate  how,  in  the  motions  of 
the  living  body,  the  femur  is  brought  from  the  hori- 
zontal to  the  erect  position.  In  rising  from  a  chair,  ^, 
the  centre  of  gravity  must  fall  within  the  base  up-  ! 
on  which  we  are  supported ;  and  therefore  this  cen- 
J;re,  by  the  inclination  of  the  body  or  otherwise, 
must  be  brought  to  the  base,  the  base  brought  to 
the  centre  of  gravity,  or  both  made  to  meet  by 
mutual  approach.  It  is  hence,  that  in  rising  from 
a  chair  or  a  sopha,  where  the  femur  and  tibia  were 
at  right  angles,  the  feet  are  drawn  back,  or  the 
body  thrown  forw'ard,  before  we  can  assume  the 
erect  posture. 

In  the  changes  of  attitude,  w^hile  a  bone  is 
turning  on  its,  centre  of  motion,  the  centre  itself 
is  often  at  the  time  describing  either  the  seg-  jj 
ment  of  a  circle,  or  a  line  composed  of  the  seg-  > 
ments  of  circles. 

Suppose  AB  Tepresents  the  foot,  BC  the  tibia, 
CD  the-  femur,  ^nd  D£  tke  trmik,  and  that  the 
three  last  are  to  be  brought  by  the  action  of  theif 
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GI,  and  DE  the  situation  of  IF  ;  the  point  C  onths. 
centre  B  will  move  in  the  segment  CG,  and  as  C 
is  changing  its  position  in  CG,  the  point  D,  which 
moves  round  the  point  C  as  its  centre,  will,  if  the, 
extensions  be  regularly  performed  in  the  same 
time,  describe  such  a  curve  as  DI :  for,  as  the  point 
D  must  necessarily  miove  atlantad  and  sternad,  in 
order  to  preserve  the  centre  of  gravity,  the  general 
direction  of  its  course  must  be  known;  andif  CG. 
be  divided  into  equal  parts,  and  at  each  of  the  di- 
visions a  circle  described  with  the  radius  GD,  the 
points  in  DI,  corresponding  in  number  with  the 
points  in  CG,.  and  at  equal  distances  in  the  ster-, 
nal  direction,  will  each  be  found  in  the  circumfe- 
rence of  one  of  the  circles  described  successively 
round  the  point  C  as  it  passes  along  the  segment  CG. 

In  like  manner,  if  the  extensions  of  CD  and 
DE  be  regularly  performed  in  the  same  time,  the 
point  E  will  describe  such  a  curve  as  EF,  the 
points  in  EF  being  in  the  circumferences  of  the 
several  circles  successively  described  round  the 
point  D  as  it  moves  along  the  curve  DI. 

The  figure  is  also  calculated  to  show  how  the 
rapid  extension  of  the  several  joints,may  carry  the 
body  directly  upwards;  the  motions  are  alternately 
dorsad  and  sternad,  and  all  of  them  atlantad :  if 
the  motions,  therefore,  dorsad  and  sternad,  be  made 
exactly  to  balance  their  forces,  the  motions  atlan- 
tad only  will  remain,  and  carry  the  body  directly 
upwards;  on  the  other  hand,  if  the  respective  mo- 
tions sternad  and  dorsad,  be  unequal  in  force,  the 
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il)odyv  at  the  time  ithat  it  moves  -atlantad,  will  like- 
wise move  either  sternad  or  dorsad. 

That  these  illustrations  by  the  help  of  the  figure 
might  be  less  complex,  the  vertebral  column  is 
supposed  for  the  while  to  continue  inflexible,  and 
by  its  extension  on  the  point  D  to  be  capable  o^^ 
forming  a  straight  line  with  the  femm-  and  tibia  ; 
on  this  supposition,  if  a  force  were  applied  to  the 
point  it  would  press  directly  through  the  medi- 
um of  the  trunk  on  the  femur  and  tibia  to  the 
point 'B.  But  as  the  supposition  is  without  any  foun- 
datiom  in  nature,  and  as  eo  two  bones  are  ever  known 
to  form  straight  lines,  or  to  be  united  by,  parallel  sur- 
faces of  articulation,  the  pressure  which  one  bone 
makes  upon  another  must  always  be  oblique,  which 
causes  them  to  turn  on  their  centres  tof  motion,  and 

their  centres  of  motion  are  moveable,  to  diffuse 
the  pressure  generally  and  suddenly  through  the 
whole  system,  and  thus  counteract  with  admirable 
contrivance  the  dangers  of  concussion. 

To  prevent  any  unnecessary  trouble  in  trying  to 
-ascertain  the  nature  of  the  curves  which  bones  de- 
scribe round  moveable  centres,  it  may  here  be  obser- 
ved, that  the  curves  DI  and  EF  are  merely  the  curves 
which  bones  describe  in  particular  circumstances; 
and  that  with  the  assistance  of  moveable  centres 
the  bones  may  be  made,  if  properly  directed,  to 
describe  any  species  of  line  Avhatever,  as  must  be 
evident  from  the  motions  of  the  hand,  that  can  be 
made  to  follow  any  line,  whether  straight  or  cui;-. 
ved,  that  can  possibly  be  drawn.. 
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In  these  changes  it  is  scarcely  necessary  almost 
to  remark,  that  where  any  balancing  of  the  body 
is  required,  the  flexions  and  extensions  must  be  al- 
ways accommodated  to  the  centre  of  gravity,  or  the 
centre  of  gravity  to  the  flexions  and  extensions. 
The  variety  of  modes,  the  prompt  celerity,  and 
the  v^^onderful  exactness  with  which  these  accom- 
modations are  efiected,  are  not  among  the  least  sin- 
gular phenomena  of  the  animal  economy,  and  are 
<)ften  found,  amid  the  changes  of  attitude  and 
place,  to  characterise  not  only  the  individual,  but 
the  species.  That  length  of  neck  which  is  neces- 
sary to  a  great  number  of  animals  in  procuring 
their  food,  is  regularly  employed  by  the  same  ani- 
mals in  balancing  their  system  :  and  even  the  most 
careless  observer  may  have  seen  that  birds  employ 
it  in  changing  the  centre  of  gravity  from  their  legs 
towards  their  wings,  or  from  their  wings  towards 
their  legs,  according  as  they  choose  to  walk  or  to  fly. 

Should  it  be  asked,  how,  amid  the  changes  in 
the  lengths  of  lever,  and  the  varying  degrees  of 
contractile  power  in  the  different  muscles,  any  ge- 
neral motion  should  be  continued  with  the  same 
force,  velocity,  and  steadiness  from  its  commence- 
ment to  its  termination?  it  may  be  repHed,  that  the 
vital  principle,  to  a  certain  extent,  can  regulate  its 
energy  according  to  circumstances ;  that  no  change 
of  attitude  or  place  is  ever  produced  in  the  osseous 
structure  of  the  human  body  merely  by  the  action 
of  a  single  muscle  ;  that  while  one  muscle  is  gradu- 
ally losing  a  part  of  its  lever,,  another  muscle  con- 
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cerned  hi  the  motion  is  often  at  the  time  receiving 
an  addition  to  its  length  of  lever ;  or,  in  short, 
that  the  bone,  in  passing  beyond  the  sphere  of 
action  that  is  destined  for  one  muscle,  is  often  en- 
tering the  sphere  of  action  that  is  destined  for  ani- 
other,  and  the  motion  contihued  without  any 
change  of  velocity  or  force.  This  consequence 
is  partly  the  effect  of  a  difference  of  length,  con- 
tractility, and  position  in  the  muscles  that  co-ope- 
rate, and  partly  the  effect  of  some  other  causes. 
Some  muscles  pass  over  one  joint,  some  again 
over  two  or  more,  while  the  muscles  that  pass  over 
most  joints  are,  in  every  region  where  they  are  si- 
tuated, necessarily  also  the  most  superficiaL  In 
the  neck  and  trunk,  those  that  pass  over  several 
joints  are  flexors  or  extensors,  according  as  they 
bring  the  parts  of  their  insertion  to  the  perpendi- 
cular, or  carry  them  beyond  it.  In  the  extrerfii- 
ties  some  of  them  are  flexors,  some  of  them  exten- 
sors, and  some  of  them,  again,  flexors  of  one  joint  , 
and  extensors  of  another ;  while  in  all  cases  where 
the  joint  admits  of  a  rotatory  motion,  they  are  also 
rotators.  From  this  connection  with  a  number  of 
joints,  it  must  be  evident  that  any  change  of  po- 
sition in  one  of  them  must  more  or  less  affect  the 
action  of  tlife  muscles  on  the  rest.  Thus,  when 
the  carpus  is  very  much  bent,  the  Extensor  cow- 
munis  digitorum  matms  is  considerably  stretched, 
its  lever  and  contractility  augmented,  the  complete 
exion  of  the  fingers  prevented,  and  the  power  of 
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extending  them  obviously  increased ;  and  thus, 
too,  when  the  femur  is  brought  to  a  state  of  flex- 
ion, are  the  scmitendinosus,  the  semimembranosus ^ 
and  the  long  head  of  the  biceps  cruris,  stretched 
by  the  hip-joint,  and  enabled  to  act  with  the 
greater  energy  on  the  joint  of  the  knee,  or,  if  the 
joint  of  the  knee  be  exteoded,  with  greater  energy 
on  the  joint  at  the  hip.  The  most  singular  effect, 
howevcSr,  of  the  joints  on  the  action  of  the  mus- 
cles, is  what  we*  observe  in  the  legs  of  those  birds 
that  perch  during  sleep.  The  flexor  of  their  toes 
is  an  extensor  of  the  joint  at  their  heel,  and  at- 
tached in  such  a  manner  that  the  flexion  at  the 
heel  is  necessarily  followed  by  a  flexion  of  the 
toes.  Whence  the  toes,  merely  from  the  attitude 
assumedj  and  without  any  kind  of  voluntary  ef- 
fort, are  m9.de  to  lay  as  firm  a  hold  of  the  branches 
while  the  animals  are  asleep  as  while  they  are 
awake ;  a  circumstance  noticed  and  explained 
long  ago  in  the  celebrated  work  "  De  Motu  Ani- 
malium." 

The  long  muscles  seem  principally  intended  to 
preserve  a  connection  between  the  functions  of 
the  several  joints  over  which  they  pass.  Thus, 
were  any  of  the  joints  of  the  vertebral  column 
either  to  be  bent  or  extended  singly  by  short  mus- 
cles, and  the  parts  in  hiotion  to  pass  through  ma-f 
ny  degrees  of  a  circle,  the  spine  itself  and  the  sp^i- 
nal  marrow  would  be  constantly  in  danger  from 
the  quantity  of  rnotion,  and  from  the  extensive 
jchange  of  position  in  the  parts  affected  ;  an^ 
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i^trc  zny  of  the  large  joints  of  the  extremities  to 
be  bent  or  extended  without  apy  change  what- 
ever upon  others,  the  balance  of  the  body  would 
be  often  overturned,  and  our  intentions  in  volun- 
iary  motions  rendered  ineffectual.    To  change, 
therefore,  and  to  fix  the  attitudes  with  steadiness 
and  accuracy,  not  only  is  it  necessary  that  the 
lengths,  forms,  and  positions  of  the  muscles,  but 
that  all  the  various  forms  of  the  joints,  should  be 
mutually  accommodated  to  one   another;  and 
hence  it  is,  that  the  functions  of  the  joints  are  not 
only  closely  and  accurately  connected,  but  all  the 
joints  so  adapted  to  the  muscles,  and  all  the  mus- 
cles so  adapted  to  the  joints,  that  amidst  some  milli- 
ons of  possible  relations  which  they  might  have  had, 
the  particular  relations  wljich  they  actually  have  are 
the  only  relations,  so  far  as  we  can  judge,  that  could 
have  rendered  them  fit  to  co-operate,  or  rendered 
them  subservient  to  the  influence  of  the  will; 
and  yet  these  relations,  numerous,  and  minute, 
and  intricate  as  they  are,  are,  so  far  as  essential,  re- 
gularly preserved  from  birth  to  maturity ;  for  as 
the  bones  grow  in  size  and  in  strength,  so  grow 
the  muscles,  their  carneous  fibres,  their  tendnioug- 
fibres,  their  veins,  theii-  arteries,  their  cellular  mem- 
brane, absorbents,  and  nerves  :  so  that,  free  from 
disease,  and  free  from  the  natural  infirmities  o£ 
age,  the  voluntary  muscles,  when  properly  direct- 
ed, are  capable  of  performing  their  functions  with 
steadiness  in  all  the  different  periods  of  life.  Nor 
let  this  view  deter  us  from  the  patient  study  of 
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.the  muscular  system ;  the  joints,  the  bones,  and  tha 
muscles  themselves,  are  easily  remembered :  and  it 
seems  to  be  here,  as  in  all  other  cases  where  the 
author  of  nature  chooses  to  employ  secondary  causes, 
the  separate  agents,  in  number,  are  but  few  ;  and 
that  immense  variety  of  effect,  by  which  they  as-, 
tonish  every  observer,  does  not  so  much  arise  from 
their  number  as  from  the  infinite  variety  of  modes 
•in  which  they  are  made  to  combine  their  opera- 
tions. 

On  examining  the  structure  of  the  animal  sys- 
tem, we  generally  find,  that  the  motions  of  the 
bones,  as  produced  by  the  muscles,  are  the  com- 
bined effects  of  different  forces;  and  that  hence  a 
small  number  of  muscles  are  enabled  to  produce 
-with  steadiness  and  accuracy  an  almost  infinite 
variety  of  changes. 


•  Suppose  that  AB  is  a  bone  moveable  in  two  di^ 
rections,  and  that  and  17/  are  two  muscles ;  it 
must  be  evident,  that  by  lengthening,  and  sbor- 
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tening,  and  by  varying  their  relative  degrees 
force,  they  may  change  its  situation-to  AC,  to  AB, 
or  to  any  given  point  in  the  circumference,  and 
there  arrest  it  by  balancing  their  actions. 

As  for  the  correctness  with  which  they  are  able 
to  produce  these  ^effects,  suppose  the  circumference 
to  be  twenty-four  inches,  that  each  of  the  inches 
is  equally  divided  into  twelve  parts,  and  that  the 
bone  may  be  arrested  at  each  of  the  divisions, 
which  we  know  to  be  possible  ;  with  what  accura- 
cy must  the  muscles  contract  towards  the  centre, 
in  order  to  regulate  their  extent  of  motion,  with  so 
much  precision,  tow^ards  the  circumference  !  In 
producing  the  several  musical  notes,  by  changes  on 
the  small  aperture  of  the  glottis,  or  in  balancing 
the  body  on  the  tight  and  slack  ropes,  we  know 
that  the  muscles  must  contract  with  such  minute- 
ness and  accuracy,  as  frequently  to  regulate  their 
extent  of  decurtation  by  smaller  measurements 
than  the  two  hundred  thousandth  part  of  an  inch. 

But  to  return  to  the  changes  of  position ;  suppose 
a  bone  susceptible  of  motion  in  no  less  than  four 
general  directions,  and  its  motions  regulated,  not 
by  four,  but  by  six,  eight,  or  by  ten  muscles,  all  of 
them  capable  of  combining  their  actions,  and  all 
of  them  capable  of  varying  the  force,  the  extent, 
duration,  and  order  of  succession  of  these  actions, 
whenever  it  is  willed,  their  variety  of  effect  must 
be  almost  incalculable  ;  as  we  may  see  in  chan- 
ging the  positions  of  the  os  hyoides,  humerus,  &c.. 


^  In  the  regulation,  however,  of  these  Hiorlo*ii,s  'S 
.smaller  number  of  muscles  than  four  can  nevet 
bt  employed ;  and  even  these  must  be  employed 
in  different  capacities  to  produce  their  effects  wilk 
steadiness  and  accuracy.  Let  us  take  for  example 
the  motions  of  the  head,  the  motions  of  the  necki, 
.or  the  vertebral  column  as  far  as  the  sacrum; 
•these  parts;  may  be  inflected  in  any  given  hne  of  di- 
rection, sternady  dormd,  dextrad,  or  sinistrad.  Sup- 
pose that  they  are  to  be  inflected  sternad ;  theiic 
must  be  muscles,  not  only  to  move  them  in  the 
sternal  direction,  but  also  muscles  to  prevent  incli- 
nation dextrad  or  sinistrad :  and,  as  the  parts  may 
i)e  moved  again  in  the  opposite  direction,  there 
must  also  be  muscles  to  act  as  antagonists  or  mo- 
■derators  to  those  which  carry  the  parts  sternad. 
Jn  every  motion,  therefore,  of  the  head  of  the  ver- 
tebral column,  or  of  bones  that  can  be  moved  in 
.several  directions,  there  must  always  be  a  number 
of  muscles  employed,  some  as  viotors,  some  as  di^ 
rectors,  some  as  moderators. 

And  yet  still  our  intentions,  in  producing  these 
motions,  could  seldom  be  executed  with  much  pre- 
cision, unless  the  parts  by  which  the  organs  in  mo- 
tion are  supported,  and  the  parts  whence  the  mus^ 
cles  derive  their  origin,  were  to  be  kept  compara- 
tively steady  :  it  is  hence  that,  in  changing  the  po- 
sitions or  attitudes,  a  number  of  muscles  not  em- 
ployed as  motors,  moderators,  or  directors,  are  em- 
ployed as  fxors. 
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Lastly,  as  all  the  motions  that  vary  the  position  of 
the  head,  neck,  trunk,  and  extremities,  must  likewise 
vary  the  centre  of  gravity,  a  number  of  muscles  must 
be  thrown  into  action  merely  on  purpose  to  preserve, 
the  equilibrium,  if  a  person  be  either  sitting,  ox: 
standing,  or  moving  from  one  place  to  another:  these; 
muscles,  if  a  name  were  necessary,  might  be  called 
librators.  In  general,  we  are  not  conscious  of  thei.£ 
action,  unless  when  a  state  of  morbid  sensibility 
happens  to  show  a  connection  between  them  and. 
ihe  muscles  employed  in  changing  the  positions ; 
or  unless,  when  happening  to  perform  a  motion 
which,  we-  did  not  int^end;,  we  are  under  the  neces- 
sity of  falling  to  the  ground  ^  or  of  alj  on  a  sudden 
changing  the  librators  with,  a  violent  jerk  of  the 
whole  system,  and  then  we  are  surprised  how  mus- 
cles, so  distant  and  of  such  a  number,  should  be 
soncerned  in  merely  changing  the  position  of  a 
pai'l;. 

It  is  from  the  general,  and  prompt  co-operation 
«f  the  different  muscles  in  harmonizing  the  Jiexiom 
and  extensions,  the  Jixfltiojis  and  libraiions  through- 
out the  several  parts  of  the  system,  from  the  yield- 
ing, yet  steady  flexibility  of  the  joints,  from  the 
oblique  apposition  of  their  surfaces,  from  the  angles, 
.the  curves,  and  the  varied  direction  of  the  bones 
united  by  articulation,  and  from  the  elastic  sub- 
§tai?<;es  interposed,  that  the -system  is  enabled  to 
resist  so.  successfully  the  riolent  concussions  to 
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which  it  is  exposed  in  running,  leaping,  in  stop- 
ping suddenly,  or  in  falling  from  a  height.  By 
these  contrivances,  under  the  direction  of  the  vital 
principle,  concentrated  forces  are  so  admirably 
and  suddenly  disposed  and  diffused  throughout 
every  part,  that  even  the  functions  of  the  most  de- 
licate are,  in  ordinary  cases,  seldom  impeded.  To 
these,  therefore,  more  than  to  the  strength  of  the 
bones  and  the  muscles,  are  we  frequently  indebted, 
in  cases  of  concussion,  for  the  safety  of  the  viscera 
contained  in  the  cranium,  thorax,  and  abdomen :  for 
the  safety  of  the  blood  vessels,  nerves,  and  absorbents ; 
and  even  for  the  safety  of  the  bones  and  the  mus- 
cles. This  must  be  obvious  from  the  violent 
shocks  to  which  men  are  exposed,  from  the  want 
of  libration,  when  they  are  intoxicated ;  from  the 
violent  jerks  which  we  often  receive  in  attempting 
suddenly  to  recover  our  balance ;  from  the  distor- 
tions of  the  joints  and  the  bones  in  cases  of  I'heu- 
matism ;  from  the  great  number  of  luxations  and 
fractures  arising  from  unequal  action  in  the  mus- 
cles, when  not  prepared  to  meet  with  the  acci- 
dent ;  and  also  from  the  practice  of  bending  iron 
bars  over  the  fore  arm  when  the  muscles  are  every 
way  prepared  for  the  resistance. 

That  the  muscles  may  be  always  ready  to  act  on 
the  shortest  notice  upon  every  erriergency,  we  have 
mentioned  already  that  they  always  are  endowed 
with  an  irritability,  and  always  possess  a  certain 
quantity  of  the  vital  energy ;  for  it  must  not  be 
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Ibrgotten  that  their  relaxation,  in  cases  where 
they  are  said  to  be  relaxed,  is  still,  comparatively, 
a  state  of  energy,  and  is  to  be  compared  with  some 
one  or  other  of  their  former  states,  or  with  the  state 
of  other  living  muscles,  and  never  with  that  state 
of  relaxation  which  a  muscle  exhibits  in  the  dead 
body. 

Another  circumstance,  that  adds  considerably  to 
their  promptitude  of  action  in  changing  the  posi- 
tions and  in  varying  the  diagonal,  is  their  power 
of  acting  in  different  directions.  And  here  let  us 
take  the  muscles  of  the  head,  the  neck,  and  the 
trunk  by  way  of  illustration. 

As  the  skeleton  is  divisible  into  similar  halves, 
and  as  all  the  muscles  moving  the  head,  the  neck, 
and  the  trunk,  are,  with  few  exceptions,  situated 
either  on  one  side  or  other  of  the  mesial  plane, 
every  muscle  belonging  to  a  pair,  ajid  affixed  to 
the  head,  the  neck,  or  the  trunk,  must,  whatever 
may  be  its  remaining  functions,  draw  the  parts  to 
which  it  is  attached  either  dextrad  or  sinistrad. 

As  all  the  surfaces  of  articulation  between  the 
bodies  of  the  different  vertebra^,  between  the  occi- 
pital bone  and  the  atlas,  or  the  temporal  bones  and 
basilar  maxilla,  either  traverse,  or  would,  if  ex- 
tended, necessarily  traverse  the  mesial  plane,  all  the 
muscles  that  are  calculated  to  affect  these  articula- 
tions must,  between  the  opposite  pointsof  their  at- 
tachment, be  directly  or  obliquely  pointed  to  the 
sacral  and  atlantal  aspects^  and  consequently,  be- 
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sides  drawing  the  parts  to  which  they  are  attacficdf 
dextrad  or  s'mlstrad,  must  draw  them  likewise  atlan^ 
tad  or  sacrad.  -  • 

And  as  all  the  muscles  that  run-  between  the  sa- 
cral and  atlantal  aspects  generally  observe  a  degree 
of  obliquity  between  the  sternal  and  the  dorsal  as- 
pects, and  are  generally  situated  either  sternad  or 
dorsad  of  the  centre  of  motion,  besides  drawing 
the  parts  to  which  they  are  attached  atlantad  or  sa- 
crad, dextrad  or  sinistrad,  they  must  draw  them  al- 
so, if  not  otherwise  prevented,  either  sternad  or 
dorsad. 

In  many  cases,  especially  in  the  sacral  and  at- 
lantal extremities,  the  particular  direction  in  which 
several  muscles  act  upon  the  bones  is  regulated  by 
trochlear  ligaments  or  pulleys,  by  fasciae  or  lateral 
muscular  connections ;  while  in  all  cases  it  ought 
to  be  remembered,  that  whatever  be  their  course 
or  lateral  connections,  no  muscles,  in  producing 
the  natural  changes  of  position,  produce  any  chan- 
ges of  which  the  joints  are  not  previously  suscep- 
tible from  their  mode  of  articulation  and  ligaments. 
The  articulations,  therefore,  and  ligaments  become 
necessarily  an  object  of  attention  with  every  myo- 
logist ;  they  often  assist  him  in  ascertaining  the  mo- 
difications of  the  muscular  functions,  and  they 
even  serve  to  point  out  a  function  different  from 
any  that  has  yet  been  mentioned. 

All  articulations  are  surrounded  with  a  certain 
species  of  ligament  denominated  capsular.  This 
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species  of  ligament  has  a  smooth  surface  on  its 
central  aspect.    From  this  surface  a  fluid  is  secre- 
ted to  lubricate  the  joints ;  and  when  this  fluid  is 
defective  in  quantity,  either  from  the  ?ize  of  arti- 
cular surface,  or  the  frequency,  vigour,  and  extent 
of  motion,  the  capsular  ligament,  which  does  not 
permit  any  fluid  to  escape  except  by  absorption, 
is  in  these  cases  always  assisted  by  a  mucous  gland 
lodged  within  the  cavity,  and  attached  to  one  or 
other  of  the  bones,  which  contribute  by  their  mo- 
tion to  assist  its  uction  and  augment  its  secretion. 
To  the  peripheral  aspect  of  the  capsule,  the  mus- 
cles, particularly  at  some  of  the  joints,  are  attach- 
ed in  their  passage:  and  it  has  been  observed, 
tTiat  where  this  attachment  is  found  to  take  place, 
the  capsule  is  like  cellular  membrane  conden- 
sed ;  and  that  where  it  is  not  observed  to  take  place, 
is  thickened  or  supported  by  ligaments  from  with- 
out.   From  these  facts  it  seems  to  be  etident, 
that  the  muscles  are  the  principal  security  of  the 
.joints;  and  that  the  thickening  of  the  capsular  li- 
gaments, and  the  presence  of  other  accessory  li- 
gaments concerned  with  the  joints,  are  substituted 
-only  where  muscles  are  wanting,  where  they 
.could  not  act,  or  where  they  would  have  occu- 
ipied  too  much  space.  .'This  opinion  is  confirmed 
I  by  the  strength  and  by  the  security  which  every 
ijoint  derives  from  its  muscles,  and  especially  by 
nhe  manner  in  which  the  scapulae  and  trunk  are 
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connected  in  a  great  variety  of  the  lower  animals, 
'\)y  muscles  alone,  without  articular  surface  or  li- 
gament. 

As  for  the  two  crucial  ligaments  within  the  knee 
joint,  their  office,  in  some  respects,  is  peculiar; 
they  allow  the  femur  to  roll  tibiad  ox  inward,  but 
■jiol  fibulad  or  outward ;  and  the  reason  is  obvious— 
we  can  easily  arrest  the  ro.tation  tibiad  by  placing 
the  other  foot  upon  the  ground;  but  if  the  crucial  li- 
gaments were  wanting,  we  could  not  anest  the  ro- 
tation without  leaning  against  a  support,  or 

instantly  falling. 

As  for  the  velocity  with  which  muscles  contract, 
it  is,  like  their  force,  regulated  by  circumstances 
that  fall  not  within  the  rules  of  calculation.  It 
seems  to  be  different  in  different  muscles,  though 
in  all  cases  it  partly  depends  upon  the  rapidity 
with  which  the  stimulants  succeed  one  another; 
and  that  rapidity,  so  far  as  the  functions  of  the 
nerves  are  concerned,  is  increased  by  habit.  If 
the  celebrated  Haller  could  distinctly  articulate 
one  thousand  five  hundred  letters  in  the  space  of  a 
minute,  the  changes  induced  in  the  state  of  the 
muscles  during  that  period  must,  reckoning  the 
contractions  and  the  relaxations,  have  amounted 
at  least  to  three  thousand;  and  yet  these  changes 
are  slow  when  compared  to  the  changes  induced 
^n  the  muscles  of  a  fly,  where  sometimes  the  wings 
^are  ki^own  to  produce  a  sound  as  acute  as  that  ot 
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the  most  rapidly  vibrating  cords ;  and  slow  when 
compared  to  the  motions  that  take  place  in  draw- 
ing a  straight  line  with  the  hand— a  line  compo  ■ 
sed  entirely  of  points  which  belong  to  circumfe- 
xences  of  as  many  circles;  and  where  every  point, 
of  which  there  may  be  thousands  in  a  second  of 
time,  implies  a  change  in  the  centres  of  motion; 
a  change  not  induced  from  any  necessity  of  co-ope- 
.i-ation,  but  merely  from  the  influence  of  habit  and 
Volition. 
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PART  III. 

CONTAINING 

different  arrangements  of  the  muscles,  ac- 
cording to  the  motions  in  which  they 
co-operate;  and  occasional  explanations 

ALSO  OF  THE  MANNER  IN  WHICH  THEY  CO- 
OPERATE. 
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treating  of  the  several  motion's  of  the  systerr>^ 
the  least  attention  to  eonsistency  of  arrangement 
must  suggest  the  propriety  of  following  nearly  the 
same  order  that  has  been  adopted  iti  describing  the 
regions  and  muscular  attachments.  The  order, 
therefore,  that  is  here  pointed  out,  is  to  begin  with 
the  motions  of  the  head,  and  then  to  proceed  to 
those  of  the  neck,  trunk,  and  extremities ;  reserving 
till  afterwards  the  motions  of  the  parts  not  sq  ob-s 
vioiiisly  included  under  these  titles.. 


CHAP.  I. 


OF  THE  MOTIONS  OF  THE  HEAD, 


The  motions  of  the  head  are  common  or  proper: 
The  common,  those  in  which  it  participates  with 
the  neck  and  trunk  ;  and  the  proper,  those  whicf^ 
performed  on  the  first  of  the  cervical  vertebrsq^ 
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the  atlas.  In  the  proper  motions  the  head  ir. 
without  any  sensible  rotation  inclined, 

Sternad,- 
Dor&ad^ 
Dextrad', 
Sinistrad, 

or  in  some  of  the  intermediate  directions.  In 
causing  these  changes  all  the  muscles  that  are 
anywise  concerned  exert  a  force  in  the  sacral  direc- 
tion ;  those  which  are  motors  drawing  the  points 
of  their  attachment  sacrad,  and^  consequently  rai- 
sing or  moving  atlantad  the  parts  that  are  situated 
on  the  opposite  side  of  the  centre  of  motion  *. 

The  muscles  employed  in  performing  these  mo- 
may  be  divided  into  two  classes;  those  which  affect 
the  articulation  between  the  occipital  bone  and 
the  atlas  only,  and  those  which,  besides  that  arti- 
culation, are  calculated  also  to  affect  others.  Of  this 
second  class,  some  are  attached  to  the  basilar  max- 
illa, and  the  rest  attached  to  the  bones  of  the  crani- 
um. 

Of  the  first  class,  or  of  those  which  affect  the 
articulation- between  the  occipital  bone  aad  the  at^ 
Jas  only,  there  are  four  pairs  : 


*  See  kver  first,  p.  277. 
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On  the  sternal  aspect.  Directions  of  action*". 

Recti  capitis  interni  minorcsf ,  Sac.  dor,  laterad, 
Recti  capitis  lateralesf ,  Sac.  ster.  mesiad. 

On  the  dorsal  aspect. 

Recti  capitis  postici  minoresf ,  Sac.  sfer.  mesiad. 
Obliqui  capitis  superiorcsf ,      Sac.  ster.  laterad. 

As  each  of  these  pairs  has  one  of  their  halves 
situated  dextrad,  and  the  other  sinistrad,  of  the  me- 
sial plane,  in  exerting  a  force  that  is  sternad  or 
dorsad,  they  must  at  the  same  time  exert  a  force 
that  is  dextrad  or  sinistrad.  In  conceiving,  there- 
fore, how  the  head  is  inclined  simply  sternad,  sim- 
ply dorsad,  dextrad,  or  sinistrad,  we  cannot  help 
seeing  that  it  must  move  in  the  diagonals  of  forces 
that  are  sternal,  of  forces  that  are  dorsal,  dextral,  or 
sinistral ;  that  the  lateral  forces,  dextral  and  sinis- 
tral, must  act  as  directors  to  the  sternal  and  dorsal; 
the  sternal  and  dorsal,  again,  as  directors  to  the 
dextral  and  sinistral ;  that  the  motor  forces  must 
be  moderated  by  those  of  the  opposite  aspect,  and 
the  sacral  forces,  at  the  centre  of  motion,  be  resisted 
by  the  fulcrum  |  :  In  all  cases,  the  dorsal  muscles, 


*  These  directions  are  the  directions  of  the  muscular  fibres 
from  insertion  to  origin,  or  from  the  moveable  to  the  fixed 
points';  while  the  term  sternad,  substituted  for  dorsad,  atlantad 
for  sacrad,  and  mesiad  for  laterad,  will  express  the  course  of  the 
jame  fibres  from  origin  to  insertion,  or  from  the  fixed  to  the 
moveable  points. 

t  Vide  Os  Occipitale,  p.  170.       \  See  page  303,  ^04,, 
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dextrad  and  sinistrad,  being  the  motors  in  inflec- 
tions dorsad ;  the  stei-nal  muscles,  dextrad  and  si- 
nistrad, the  motor  muscles  in  iniflections  stemad; 
and  the  lateral  jnuscles,  dorsad,  and  sinistrad,  ne- 
cessarily cc~ouerating  in  inflections  laterad. 

In  concei'  ing  hov/  the  head  is  made  to  move  be- 
tween any  two  of  the  principal  aspects,  w^e  have 
only  to  reflect,  that  the  muscles  are  capable  of  va- 
rying tkeir  forces^  and  that  when  they  happen  to 
vary  their  forces,  they  must  necessarily  likewise 
vary  their  diagonal ;  although  it  must  always  be 
carefully  remembered,  that  what  is  meant  by  the 
diagonal  in  which  any  part  of  the  system  is  mo- 
ved, is  the  diagonal  of  the  forces  exerted  on  the 
points  of  attachment,  not  always  coinciding  with 
the  diagonal  of  the  cameous  fibres,  which,  in  ma- 
ny cases,  are  capable  of  exerting  different  forces 
in  the  same  position,  and.  which  in  others  are  ob- 
served to  enter  the  tendons  obliquely,  while  the 
tendons  themselves  have  afterwards  their  course 
changed  and  directed,  by  the  action  of  ligaments. 
Another  circumstance  not  to  be  forgotten  is,  that 
motor  muscles,  when  they  regulate  the  diagonal, 
are  also  directors^  and  very  frequently  the  only  di- 
rectors that  we  have  to  look  for. 

From  the  course  here  of  the.  dorsal  pairs,  of  the  rec-- 
tipostici,  and  obliqui  supeYiores^  one  might  at  first  be 
induced  to  imagine  that  they  were  intended  for  ro- 
tatory motions ;  but  the  nature  of  the  joint  hardly  ad- 
mits of  that  kind  of  motion  in  a  sensible  degree :  and, 
laesides,  tlie  course  tha.t  i,s  here  observed  by  these 
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four  muscles,  is  also  the  course  that  is  best  calcula- 
ted, not  only  for  the  motions  of  flexion  and  exten- 

.  sion,  but  for  fixing  the  altitudes  with  steadiness. 

.and  accuracy  when  the  head  is  rolled,  through  the 

:  medium  of  the  atlas,  on  the  vertebra  dentata. 
As  the  joint  between  the  os  occipitis  and  atlas 

•  scarcely  admits  of  rotatory  motion,  so  the  joint 
between  the  atlas  and  vertebra  dentata,  which, 
fitted  both  by  its  form  and  its  muscles  for  ro-. 

itatory  motions,  admits  but  sparingly  of  flexion 
and  extension,  owing  to  tlie  length  of  the  tooth- 
like process,  its  moderating  ligaments,  and  the 

:  strong  ligament  that  stretches  across  it  on  the  doT-> 

:  sal  aspect.  I€  rotatory  motions  were  to  be  admit^^ 
ted  immediately  sacrad  and  atlantad  of  the  atlas,  it 
is  natural  to  think  that  they  would  be  performed 
ly  the  same  muscles ;  for  were  they  performed  by 
muscles  sej)arate  and  independent,  the  head  might 
occasionally  be  rolling  one  way,  and  the  atlas  an- 
other, at  the  same  time,  whiclt  never  could  take 
place  M'ithout  the  most  imminent  danger  of  luxa- 
tion ;  a  danger,  certainly,  to  which  one  or  other, 
or  both,  of  the  joints  would  be  constantly  exposed., 
Now,  instead  of  this,  thq  Author  of  Nature  has  as- 
signed rotation  to  one  of  the  joints,  excluding  in- 
clination ;  and  inclination  to  the  other,  excluding 
rotation,  and  excluding  it,  not  only  by  the  mode  of 
-articulation,  but  by  the  direction  and  action  of  its 
muscles. 

Of  the  second  class  of  muscles,  those  attached  to 
the,b^ilaj:  maxilla,  consist  of  five  pairs. 
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On  the  sternal  aspect.      Directions  of  Action. 
Latissinii  colli*.         Sac.  dor.  laterad. 
Biventres  maxillas*,     Sac.  dor.  laterad.   At.  dor.  laterad 
Mylo  liyoidei*,  Sac.  ster.  mesiadf, 

Genio-hyoidei*,  Sac.  dorsadf . 

Genio-liyglossi*,         Sac.  dor.  lateradf , 

These  muscles,  in  opening  the  mouth,  depress 
the  maxilla  with  considerable  force ;  and  when  the 
maxilla  happens  to  be  fixed  by  the  temporales,  the 
masseteres  and  the  pterygoidei  must  exert  their 
force  indirectly  on  the  head,  and  co-operate  with 
the  muscles  that  move  the  head  and  the  neck  ster- 
nad.  In  these  cases,  the  latissinii  colli  act  indepen- 
dently of  the  OS  hyoides ;  while  the  biventres,  the  mij~ 
h-hyoideiX,  the  genio-hyoidei,  and  genio-hyoglossi\\. 


*  Vide  Maxilla  Basilarls,  p.  1 76. 

•{■  Very  little  sacrad  when  the  base  of  the  maxilla  is  on  a 
plane  at  right  angles  to  the  axis  of  the  neck. 

All  the  fibres  of  these  muscles  are  at  one  extremity  attach- 
ed to  the  maxilla  ;  only  a  few  of  them  originate  directly  from 
the  OS  hyoides,  the  rest  originate  at  the  mesial  line,  dermad  of 
the  two  gsnio-hyoidd,  and  seem  to  act  on  the  genio-hyoidei  as  the 
lateral  muscles  of  the  abdomen  act  upon  the  recti,  or  as  the  car„ 
neou8  fibre  on  the  tendon.  P.  274.  Besides  depressing  the 
basilar  maxilla,  and  regulating  the  positions  of  the  os  hyoides, 
they  co-operate  with  the  sternal  half  of  the  biventres,  and  also  with 
the  two  latissimi  colli,  in  supporting  the  tongue,  and  all  the  ba- 
silar part  of  tlie  mouth  from  the  symphysis  mcnti  to  the  os  hy- 
oides. 

II  The  fibres  of  these  evidently  radiate  from  the  basilar  max: : 
Ik  to  the  tongue  and  os  hyoides:  those  radiating  to  the  os  iiy- 
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require  the  os  hyoides  to  be  fixed  or  drawn  sacrad 
by  the  .  . 

Omo-hyoidci, 

Sterno-hyoidel, 

Thyro-hyoidei. 

The  latissimi  colli,  which,  as  muscular  fascics,  com- 
press the  glands,  the  nerves,  the  blood  vessels,  and 
the  absorbents  on  the  lateral  parts  of  the  face  and 
neclc,  may,  besides  aeprcssing  the  basilar  maxiUa, 
and  bending  the  head  in  the  sternal  direction,  oc- 
casioniy  act  as  rotatory  muscles  in  moving  the 
headdextrad  andsinistrad  on  the  vQ-tebra  dentata. 
From  this  offic?  the  remaining  muscles,  however, 
are  excluded;  as  none  of  them  extend  over  the 
joint  on  which  the  rotatory  motions  are  performed, 
and  as  none  of  them  can  possibly  mqve  the  parts  to 
which  they,  directly  or  indirectly,  must  necessarily 
at  the  same  time  owe  their  fixed  points. 

As  for  the  action  of  the  biventres,  these  two  mus- 
cles might  depress  the  maxilla,  were  they  even  de- 
tached from  the  os  hyoides;  but  without  such  at- 
tachment they  could  not  possibly  affect  the  head; 
for  to  move  the  head  indirectly,  through  the  medi- 
um of  the  basilar  maxilla,  the  latter  must  be  so  fix- 
ed to  the  former  as  not  to  change  its  relative  situa- 
tion- in  which  case,  the  two  biventres  would  neces- 
sarily originate  and  terminate  in  bones  not  suscep^ 


oid«  run  nearly  dorsad ;  those  to  the  tongue,  sacrad,  atlau,- 
tad,  dorsad,  and  laterad. 
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Uble  of  motion  upon  one  another:  and  tlierefoR-. 
without  producing  any  change  in  the  relative  po 
sition  of  the  head  and  the  maxilla,  they  could  onl  ■ 
compress  the  parts  of  the  pharynx  lying  betwecj) 
the  points  of  their  attachments.  But,  supposing 
."ihe  biventres  attached  in  their  course  to  the  os  hy- 
oides,  as  they  actually  are,  and  the  basilar  maxill^ 
to  move  only  along  with  the  head  ;  upon  the  con- 
traction of  the  biventres,  if  the  head  and  the  os 
hyoides  were  so  moveable,  at  the  time,  as  to  yield 
to  their  action,  they  must  necessarily  be  drawn, 
the  one  to  the  other ;  the  os  hyoides,  if  the  most 
moveable,  towards  the  head;  or  the  head,  if  most 
moveable,'  to  the  os  hyoides :  in  which  case,  the 
head  and  the  maxilla  would  be  moved  stemad  on 
■the  first  of  the  cervical  vertebree,  the  atlas. 

The  remaining  muscles  of  the  second  class,  and 
which  are  attached  to  the  bones  of  the  cranium> 
consist  of  seven  pairs : 

On  the  sternal  aspect.  D-irections  of  action.  , 

Sterao-mastoidei*,  Sac.  ster.  mesiad. 

Recti  capitis  int.  majoresf,      Sac.  dor.  laterad. 
On  the  dorsal  aspect. 

Pars  trapeziorumf,  Sac.  ster.  laterad, 

Splenii  capitisf.  Sac.  doi-.  mesiad. 

Com^kxif ,  Sac.  ster.  laterad. 

Recti  capitis  posticl  majores-j-,  Sac.  ster.  mesiad. 

Trachelo-mastoidei*,    '        '    Sac.  dor.  mesiad. 


*  Vide  Ossa  Tcmporalia,  p.  r68. 
t  Vide  Os  Occipitale,  p.  170. 
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Jn  each  aspect  they  are  here  arranged  in  the  or- 
dev  of  their  strata,  and  may  be  observed,  like  the 
four  pairs  of  the  first  class,  to  run  alternately  late- 
.rad  and  mesiad  from  the  place  of  their  insertion.  In 
their  general  directions  they  are  seen,  however, 
like  all  other  muscles  where  motions  i;i  various  di- 
rections are  required,  to  diifev  considerHbl^f  as  to 
obliquity  ;  and  by  their  decussations  at  various 
angles,  not  only  to  strengthen  the  cQnnections  of 
the  bones,  but  to  multiply  the  natural  diagoj-ials  of 
their  fibres,  By  this  arrangement  they  .conibine 
.their  forces  in  such  an  infinite  number  of  ways, 
and  with  such  facility,  that  the  parts  which  they 
move,  are  all  moved,  directed,  and  moderated,  with 
but  little  change  in  the  relative  position  of  their 
muscular  fibres,  ancj  yet,  at  the  s^W-^  timp.,  with  a 
rapidity,  with  a  minuteness,  steadiness,  and  accu- 
racy, that  exceed  comprehension. 

It  would  be  unnecessary  to  repeat  here  a  minute 
description  of  the  mode  in  which  these  inuscles 
co-operate ;  they  co-operate  with,  and  co-operate 
exactly  in  the  same  manner  as,  the  four  pairs  of  the 
first  class;  the  sternal  halves  inclining  the  head 
sternad,  the  dorsal  dorsad,  the  dextral  dextrad,  and 
the  sinistral  sinistrad,  in  the  several  diagonals  of 
their  respective  forces.  They  differ,  however,  from 
the  first  class  of  muscles  in  moying  the  neck  as 
well  as  the  head,  and  in  being  employed  in  the  ro- 
tatory motions  when  the  head  is  roiled,  through 
the  medium  of  the  atlas,  on  the  vertQ]3ra  dentata. 
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Of  THE  Rotatory  Motions  of  the  Head. 

These  motions  are  common  to  the  head  and  at- 
las; which,  during  rotation,  preserve  the  same  rela- 
tive position,  in  consequence  of  the  muscles  of  the 
first  class  acting  as  fixers,  and  assisting  the  joint  in 
opposing  the  forces  that  might  chance  to  roll  either 
of  them  singly  dextrad  or  sinistrad.  The  joint  on 
which  these  motions  ^re  performed  ditTers  from  all 
the  other  joints  of  the  vertebral  column;  while  it 
scarcely  admits  of  any  sensible  flexion  and  exten- 
sion, like  the  other  joints  belonging  to  the  move- 
able part  of  the  column,  it  has  no  intervertebral  car- 
tilage or  ligament  to  restrain  the  motions  dextrad 
and  sinistrad  when  the  one  bone  is  rolled  upon  the 
other  in  a  plane  perpendicular  to  the  tooth-likc 
process. 

The  muscles  employed  in  producing  these  mor 
tions  are  nine  pairs. 

On  the  sternal  aspect.       Directions  of  action. 
Latissimi  colli,  Sac.  dor.  latcrad. 

On  the  dorsal  aspect. 

Obliqui  capitis  inferiores*,  Sac.  dor.  mesiad. 
Pars  spleniorum  colli,  Sac.  dor.  mesiad. 

and  all  the  muscles  that  were  last  enumerated  f ;  ex- 
cepting the  interni  capitis  major.es^  which,  like  thp 

Scaleni  medii, 

Longi  colli, 

Levatores  scapularura. 


*  Vide  p.  178.  f  See  page  31S- 
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and  that  chain  of  muscles  which,  connecting  the 
maxilla  with  the  sternum  and  scapulae  through  the 
OS  hyoides,  have  scarcely  any  influence  in  rotation, 
although  they  be  extended  over  the  joint  on  which 
the  rotatory  motions  are  performed. 

During  these  motions,  the  muscles  peculiar  to 
the  head  and  atlas,  and  the  muscles  of  the  neck, 
from  the  vertebra  dentata  downwards  or  sacrad, 
become  fixers;  and  thus  the  inclinations  of  the 
head  and  neck,  arising  from  the  action  of  the  ro- 
tatory muscles  being  every  where  prevented,  the 
only  directions  in  which  they  can  sensibly  exert 
their  forces  must  be  later  ad  and  mesiad;  in  which  di- 
rections, if  they  act  alternately,  the  head  must  move, 
without  inclination,  dextrad  or  sinistrad,  on  the  ver- 
tebra dentata.  But  as  in  these  motions  the  two 
halves  of  the  same  pair  cannot  co-operate,  the  mus- 
cles employed  to  roll  the  head  dextrad  are, 


On  the  sternal  aspect, 

Directions, 

LatissiniUB  colli  *, 

Dexter. 

Stcrno-mastoideusf , 

Sinister. 

On  the  dorsal  aspect^ 

Pars  trapezii;}:, 

Sinistrl. 

Splenius  capitis  J, 

Dexter, 

Splenius  colli, 

Dexter. 

ComplexusJ, 

Sinister. 

Rectus  capit.  post,  major;};.  Dexter, 

Obliquus  capit.  inferior  1 

I,  Dexter. 

Trachelo-mastoideusf, 

Dexter. 

•  Vide  Maxilla  basilarii,  p.  176.  f  Osaa  temporalla,  p.  168. 
$  Os  occipitalc,  p.  170.  [J  Proccssuj  spinalcs,  p.  178. 
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the  remaining  halves  of  the  same  pairs  rolling  k 
sinistrad,  and  the  two  halves  of  the  same  pairs  act- 
ing alternately  as  moderators  and  motors. 

Of  all  these  muscles  employed  in  rotation,  the 
principal  are  evidently  the  obliqui  capitis  inferio- 
res.  These  muscles,  arising  from  the  spine  of  the 
vertebra  dentata,  advancing  laterad,  and  almost  di- 
rectly, to  the  two  transverse  processes  of  the  atlas,  are, 
from  their  direction  and  the  nature  of  the  joint,  ren- 
dered incapable  of  producing,  at  least  sensibl}^,  any 
inclinations  dorsad  or  laterad  ;  and  are  therefore  re- 
stricted almost  entirely  to  rotatory  motions :  the 
dextral  rolling  the  atlas  dextrad,  and  the  sinistral 
rollmg  it  sinistrad. 

As  to  the  recti  interni  majores,  they  can  have 
but  little  influence  in  rotation,  from  the  shortness 
of  their  lever,  and  from  the  slight  degree  of  their 
obliquity.  Even  the  two  traclielo-mastoidei,  from 
their  slight  obliquity,  are  rotatory  only  when  the 
head  is  turned  to  the  opposite  side.  For  the 
same  cause,  the  scaleni  medii  and  levatores  scapula- 
rum^  though  attached  to  the  atlas,  can  scarcely  be 
reckoned  among  rotatory  muscles,  being,  like  the 
recti  interni  majores,  defective  both  in  obliquity 
and  lever. 

With  respect  to  the  muscles  which,  through  the 
medium  of  the  os  hyoides,  connect  the  maxilla 
with  the  sternum  and  scapulae,  those  between  the 
maxilla  and  hyoides,  as  already  has  been  shown*, 


*  Vide  p.  loo. 
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can  exert  no  influence  whatever  in  rotation ;  while 
the  sterno-hyoidei,  supposing  the  head,  the  maxilla, 
and  hyoides,  to  preserve  the  same  relative  positions, 
have  not  the  degree  of  obliquity  that  is  necessary ; 
and  though  that  obUquity  be  not  wanting  in  the 
omo-hyoidei,  yet  it  seems  to  be  given  for  another 
purpose,  to  prevent  the  hyoides  from  being  carried 
dextrad  and  sinistrad  with  the  head  and  the  max- 
ilia.    Accordingly,  during  the  rotation  of  the  head 
and  the  lateral  motions  of  the  basilar  maxilla,  we 
may  generally  observe  that  the  os  hyoides  remains 
stationary,  and  that  often  the  tones  of  the  Voice  are 
unaltered. 

The  vulgar  notion,  that  the  sterno-mastoidei  arc 
the  only,  or  principal,  rotators  of  the  head,  and  the 
project  for  dividing  a  supposed  offending  j-/mzo-;;m- 
toideus,  when  the  head  is  awry  for  any  length  of  time, 
must,  from  what  we  have  seen  of  the  rotatory  mus- 
cles, be  a  notion  and  project  without  any  coun- 
tenance whatever  from  anatomy.    As  other  rota- 
tors may  in  these  cases  be  aciing  irregularly,  on 
what  principle  can  an  operation,  that  extends  but 
!to  one  of  the  rotatory  muscles,  remove  the  dis- 
itortion  ?    Or,  suppose  that  one  of  them  only  is  in 
i fault,  and  that  tJiis  muscle  is  divided  by  the  knife; 
(on  what  principle  are  we  to  be  sanguine  in  our 
(expectations  as  to  the  manner  in  which  the  sepa- 
rated parts  are  to  unite  ?    If  the  sp^ce  interposed 
Ibetween  the  two  divided  extremities  be  not  fillecf 
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up  with  carneous  fibres,  which  is  not  very  pro- 
bable, and  with  carneous  fibres  of  the  same  kind  ! 
and  the  same  direction  as  the  separated  fibres, 
which  is  still  less  probable ;  or  if  the  milscle,  in- 
whatever  way  repaired,  shall,  after  its  reunion,  be  ;. 
longer  or  shorter  than  its  fellow  and  antagonist  of 
the  opposite  side,  on  what  grounds  are  we  to  imagine 
that  these  two  muscles  shall  afterv/ards  co-operate, 
and  moderate  one  another  with  accuracy  and  preci- 
sion ?    Or  if  the  two  divided  extremities  shall  form, 
adhesions  with  either  the  integuments  or  the  neigh- 
bouring muscles,  from  what  data  are  we  to  con- 
clude, that  such  adhesions  will  not  retard,  rather 
than  facilitate,  the  natural  motions  of  the  head 
and  neck?    Or,  supposing  that  the  two  divided 
extremities  shall  so  retract  as  never  to  unite,  on 
what  principle  are  we  to  explain  how  its  fellow, 
that  is  now  left  without  an  antagonist,  shall  not 
distort  the  neck  more  powerfully  than  ever  ? 
Or,  suppose  again  the  mere  possibility  that  the 
muscular  affection  is  only  symptomatic  ;  that  it 
may  arise,  like  some  of  the  occasional  spasms 
in  rheumatism,  in  cramp,  in  epilepsy,  in  tetanus, 
in  hysteria,  or  in  the  tic  douloureux,  from  a  distant 
cause  irritating  the  nerves,  or  from  the  inaction 
and  debility  of  the  muscle  that  was  wont  to  op- 
pose it  (as  muscles  are  frequently  observed  to  grow 
rigid  when  not  antagonized),  with  what  confidence 
are  we  to  proceed  to  the  operation?  on  which  of  the 
muscles,  the  weaker  or  stronger,  are  we  to  ope- 
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rate  ?  and  with  what  probabiHty  are  we  to  inspire 
the  hopes  of  a  recovery  ? 

In  such  cases,  a  circular  bandage  tied  round  the 
head,  with  a  similar  bandage  encompasing  the 
chest,  immediately  sacrad  of  the  two  axillae,  and 
both  these  bandages  connected  by  straps,  in  such 
a  manner  as  to  regulate  the  positions  of  the  head 
and  neck,  and  extend  their  effects  to  the  functions 
of  all  the  different  muscles  employed  in  regulating 
their  motions  and  attitudes,  would  certainly,  a  prio- 
ri, appear  preferable  to  the  operation.    Yet,  from 
these  observations,  we  mean  not  to  infer  that  the 
operation  has  never  been  successful.    A  random 
jerk  given  to  a  watch  has  occasionally  been  found 
to  restore  its  motions,  though  surely  never  recom- 
mended as  a  method  that  would  do  much  credit 
to  an  artist  who  is  acquainted  with  the  mechanisnx 
of  a  timepiece*. 


*  In  tlie  sixth  volume  of  the  Dhputationes  Jnatom'tcg  Selectio- 
res,  which  were  puUished  by  Haller,  there  occurs  a  paper,  enti- 
tled, "  ^astio  Medica,  Jacobo  Benigno  Winslow  Preside, 
in  cognoscendis  Morbis,  Errores  funesios  "vUare possit  Anatomes  fa- 
rum  duntaxat  gnarus  ?  respondente  Petro  Roussin  de  Monta- 
bourg,  Parisi  1732."  From  that  paper  the  following  account, 
respecting  the  distorted  neck  of  a  female,  will  not,  I  think,  be 
unacceptable  to  any  reader  who  is  interested  in  anatomy  or 
surgery. 

!"  Mulieri  cuidam,  varils  hyemali  tempore  factis  itineribus,  ae- 
<notanti,  ac  rheumaticis  hinc  doloribus  vehcmenter  afflictae,  col- 
Jum  adeo  dcvenit  obtortum,  ut  alteri  hujnero  facies  obversa  fu- 
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erit;  ei'demque  mentum  semper  ita  affixum,  ut  nunquam,  nisi 
nianuum  ope  antrorsiim,  rcduci  posset,  nec  in  situ  naturali  per^ 
i?ianere,  nisi  alienis  detentum  adminiculis.    Huic  afFectui  cu- 
rando  trimestre  tempiis  impensiim  est.    Varia  interim  yarii  ten- 
taverant  remedia.    Omnia  incassum,  nullus  successus,  nulla  spcs, 
Vocatur  demum  iUe,  qui  anatoniica  lance  singulis  ad  amussim 
trutlnatis  errorem  detexit,  nimirum  parti  iWxsx  omnia  hacte- 
nu3  adhibita  fuissc  medicamina,  afFectse  vero  nulla  ;  imo  partem 
incolumem  erronea  medicatione  ita  demurn  tumuisse,  ut  vera 
mali  sedes  focusque  morbi  clandestinus  putaretur  magis  magis- 
que.    En  vero,  inquis,  insignem  turn  in  cognoscendo,  turn  in  cu- 
rando  errorem  !     Causam  quseris  ?    Anatomes  imperitos  cul- 
pato,    Viderant  isti  jam  pridem,  vel  saltern  audiverant,  in  oris 
hemiplegia  non  ajgrotare  latus  illu'd  in  quod  tunc  labia  ferun- 
tur,  sed  oppositum.    Putaverant  forsan  idem  in  obtorto  collo 
pbservandum  fore,  adeoque  de  latere,  cui  caput  incubuit,  nil  mali 
suspicantes,  deceperat  in  alterp  latere  tumor  levi  tensione  stipatus. 
Quinam  vero  tumor,  quaenam  tensio  ?    Credidisses  ?    Nil  pro- 
fecto  nisi  quod  in  naturali  musculorum  mastoi'deorum  actionc 
reciproca  fieri  solet,  hie  contigi$se  animadversum  est.    At  pa- 
rum  gnaros  vel  omnino  imperitos  anatomes  errasse  dc  muscu- 
lo: um  horumce  statu  morboso,  non  est  quod  mireris.    De  soli- 
lis  et  nativis  eorumdem  functionibiis,  istos  etiam  errasse  suspicio 
est.     Musculos  mastoYdeos  alternis  vicibus  capiti  in  alterutrum 
latus  tanquam  circa  axim  colli  circumagendo  inservire,  docet 
anatome.  asserit  inspectio,  probat  tactus.    At  ne  hallucincris, 
obliquam  eorundcm  directionem  attentus,  imo  cautus,  observa. 
Dextro  musculo  sinistrorsum,  dextrorsum  sinistro  moveri,  non 
pbliviscere. .  Memento  insuper,  reliquorum  musculorum  oblique 
duntaxat  moventium  parem  esse  machinam.    Anatomes  gnarum 
oou  fefcllit  attenta  capitis  ad  alterutrum  humerum  invite  con- 
versi,  et   iliac  invite  labentis,  inspectio.     Judicavit  is  conti- 
gisse  paralysin  in  musculo  niasto  deo  ejusdem  lateris,  in  quod 
recubuit  obtortum  caput^  alterum  vero  musculum  mastoideum 
naturali  quadam  tensione  riguisse.    Neque  judicasset  aliter. 
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ijuamvis  multoties  antehac  observaverit  alterutrlus  gens  pa- 
raly»in,  non  latus  in  quod  os  tendit,  sed  illud  a  quo  di'scedit, 
affecisse.    Jussit  illffiso  musculo  hactenus  appllcata  removeri 
statim,  eademque  utpote  conveiiientia  imponi  lasso.  Cogi- 
tavit  Inveniendum  fore  medium,  quo  caput  ipsamet  segrota 
absque  sedilis,  lecti,   manuumque  adminiculo  tencre  posset 
tantisper,  dura  continuata  remediorum  ope  sanitati  restituc 
rentur  affecta  partes.    Cepit  in  arena  consilium  ;  expeditum  ac 
paratu  facillimum  ipsissimo  fere  momento  ex  anatome  promisit 
artificium.    Nec  mora,  experimentum  fecit;  optimo  prseter 
expectationem  successu.    Una  fidelia  duos,  ut  aiunt,  parietc* 
dealbavit,  uno  bis  percussit  ictu.    Lapsum  caput  et  collum  ob- 
tortum  unico  instrumento  ct  restituit,  et  ad  libitum  movit. 
O  secretum  !  clamitas !  Tace  tantisper  ;  non  bic  quaerendus 
Oedipus;  Davus  rem  acu  tangeret,  modo  gnarus  anatomes. 
En  paucis  :   Fascise  longioris,  parum  latae,  seriebus  aliquot 
frontcm,  tempora,  atque  imum  occiput  aegrotantis  circumdedit, 
facta  circumductione  ad  latus  lateri  oppositum.    Reliquam  fas- 
cia portionem  obliquo  ductu  pone  scapulam  ejusdem  lateris  retro 
demisit,  inde  sub  axillam  reduxit  antrorsum,  reductam  traberc 
pen-exit  altera  manu,  altera  prolapsum  caput  ad  naturalem  si- 
tum  sensim  et  leniter  simul  perducens.    Simplicis  e^penmenti 
successus  duplex  ;  scilicet  obtorto  collo,  non  minus  ac  labefacto 
capiti,  succurrit.    Eadem  fascia  binas  languentis  musculi  ope. 
ratlones  obliquitate  fausta  supplendo  caput  sustinuit,  collum 
restituit,  utrumque  pro  lubitu  segrotantis  ultro  citroque  movit, 
i-nnar  habenae  modo  laxata,  modo  tracta,  modo  retenta. 
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1  HESE  motions,  exclusive  of  the  motions  on  the 
vertebra  dentata,  consist  of  inflections 

Stern ad, 
Dorsad, 
Dextrad, 
Sinistrad, 

and  in  all  the  intermediate  directions.  As  for  the 
idea  of  rotatory  motion  which  is  sometimes  ascribed 
to  the  cervical  vertebras  that  arc  situated  sacrad  of 
the  vertebra  dentata,  it  has  partly  arisen  from  a 
cursory  view  of  the  different  inflections  following 
one  another  in  a  particular  order  of  succession;  as 
when  the  head  and  the  neck  together  are  made  to 
move  as  it  were  on  a  pivot,  describing  a  cone,  the 
base  of  which  is  towards  the  head,  and  the  apex  at 
the  sacral  extremity  of  the  neck.  A  similar  motion 
is  observed  in  the  humerus,  when  the  arm  is  ex- 
tended, and  the  hand  is  made  to  move  in  a  circle ; 
but  in  neither  case  are  either  the  cervical  verte- 
brae or  humerus  observed  to  turn  round  on  their 
9xis. 
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A  rotatory  motion,  similar  to  that  between  the  at^ 
las  and  vertebra  dcntata,  is  prevented  in  the  other 
cervical  vertebrae,  by  articulation,  by  the  length 
of  their  spines,  by  their  intervertebral  cartilages 
and  ligaments,  by  the  musculi  interspinales,  and 
the  intertratisversarii  priores  et  posteriores,  which, 
both  from  their  shortness  and  from  their  direction, 
will  resist  any  force  that  may  have  ^  tendency  to 
roll  the  vertebrae  dextrad  and  sinistrad  on  their 
own  axis.  At  the  same  time,  that  range  of  free- 
dom in  the  several  joints,  which  is  absolutely  ne- 
cessary to  varied  inflection,  renders  them  suscep- 
tible, in  a  slight  degree,  of  a  lateral  contortion, 
which,  though  scarcely  sensible  between  any  two 
contiguous  vertebrae,  becomes  conspicuous  when 
a  number  of  vertebrae  are  moved  together.  It  is 
evidently  to  these  degrees  of  contortion,  and  to  the 
inflections  following  one  another  in  a  particular  or- 
der of  succession,  that  we  are  to  ascribe  the  optical' 
deception  which  has  suggested  the  idea  of  rota- 
tion ;  an  idea,  certainly,  which  neither  an  accu- 
rate view  of  the  phenomena,  nor  an  anatomical  in- 
spection of  the  structure,  are  calculated  to  support. 

The  muscles  by  which  the  inflections  are  per- 
formed may  be  divided  into  three  classes :  the  first 
class  consisting  of  those  which  act  through  the 
medium  of  the  basilar  maxilla*;  the  second,  of 
those  which  are  attached  to  the  bones  of  the  cra- 


*  See  pag«  3 16  and  317, 
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nium*  ;  and  the  third,  of  those  which  act  directly 
on  the  cervical  vertebrae.  Of  this  third  class,  rec- 
koning the  groups  only  as  pairs,  the  pairs  will  a- 
mount  to  fourteen. 


On  the  stcvnal  aspect. 

Directions  of  action. 

1-          •  11*1 

Longi  colli  j-, 

Sac.  laterad. 

On  the  lateral  aspect. 

Scaleni  prioresf, 

Sac.  ster.  laterad. 

Scaleni  medii  f, 

Sac.  laterad. 

Scaleni  postici  f, 

Sac.  dor.  laterad. 

Levatores  scapularum  f , 

Sac.  dor.  laterad. 

Intertransversarii  -|-, 

Sacrad. 

On  the  dorsal  aspect. 

■Rhomboldei  minoresf, 

oac.  laterad. 

Seirati  postici  superiores  f , 

Sac.  laterad. 

Splenii  colli  f, 

Sac.  dor.  laterad. 

Cervicales  descendeiites  f, 

Sac.  dor.  laterad. 

Transversales  cervicis  f , 

Sac.  dorsad. 

JSpinales  cervicis-^, 

Sac.  ster.  laterad. 

Interspinales  cervicis, 

Sacrad. 

Multifidi  spinsE  f , 

Sac.  ster.  laterad. 

That  these  musples  may 

not  only  move,  but 

strengthen  the  cervical  articulations,  there  is  no 
process,  spinous  or  transverse,  in  the  cervical  re- 
gions, to  which  two  or  more  of  them  are  not  attach- 
ed ;  and  no  process  to  which  any  two  of  them,  not; 
belonging  to  the  same  pair  or  the  same  group,  are 
not  inserted  at  a  different  angle  J. 


*  See  page  318. 

\  Vide  vertebrae  cervicis  et  earum  processus,  p.  I73>  17? 
X  See  page  319. 
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As  all  muscles,  belonging  either  to  pairs  or  tQ 
groups,  and  which  are  attached  to  the  vertebral  co- 
lumn, must,  as  well  as  the  scaleniy  levator es  scapula- 
rum,  and  'mtertransDersarii,  be  situated  either  dextrad 
or  sinistrpd  of  the  mesial  plane,  and  consequently, 
when  not  prevented  by  antagonists,  must,  when 
acting  on  the  column,  necessarily  inflect  the  points 
of  their  attachment  in  a  lateral  direction  ;  it 
may  naturally  be  asked,  why  the  scaleni,  the 
levatores  scapularum,  and  the  iiitertransversariiy 
■should  here  be  assigned  to  the  lateral  aspects, 
as  if  they  had  something  peculiar  in  their  func- 
tions ?  The  answer  is,  that  those  muscles  are  not 
well  seen  from  either  the  dorsal  or  the  sternal 
aspects;  and  that  although  the  scaleni  antici  may 
exert  some  force  in  the  sternal  direction,  the  sca- 
leni postici  and  levatores  scapidarim  in  the  dor- 
sal direction,  yet,  like  the  intertransversarii  and 
scaleni  medii,  they  scarcely  exhibit  sensible  action 
in  either  the  sternal  or  dorsal  directions. 

The  rhomhoidei  minores  and  serrati  postici  superi- 
ores  have  here  been  introduced  among  the  dorsal 
inflectors  of  the  neck,  because,  in  cases  where  the 
ribs  and  scapulas  are  more  fixed  than  the  cervical 
vertebrae,  to  which  they  are  attached  at  the  oppo- 
site extremity,  they  must  necessarily  inflect  the 
vertebrae  dorsad. 

From  the  circumstance  that  muscles  producing 
any  change  on  the  vertebral  column  must  exert  a 
force  in  the  lateral  direction,  in  summing  up  those 
which  arc  employed  in  the  several  inflections  of  the  * 
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head  and  neck,  I  shall  arrange  them  into  two  classes 
only:  the  first  class  consisting  of  those  which  inflect 
sternad ;  and  the  second,  of  those  which  inflect  dorsad. 

The  muscles  belonging  to  the  first  class,  or  those 
which  inflect  in  the  sternal  direction,  arc, 

LatissimI  colli 

Biventrcs  maxills 

Mylo-hyoldei 

Gcnio-hyoidci 

Genio-hyoglossi 

Omo-hyoidci 

Sterno-hyoidei 

Thyro-hyoldci 

Sterno-mastoidei 

Recti  capitis  intcrni  majorc* 

Recti  capitis  interni  minorea 

Recti  capitis  laterales 

Longi  colli 

Scaleni  antici. 

The  muscles  belonging  to  the  second  class,  or 
|liose  which  inflect  in  the  dorsal  direction,  are, 

Partes  trapeziorunj. 
Rhomboidei  minores 
Scrrati  postici  superiore* 
Splenii  capitis 
Splcnii  colli 
Complexi 
Trachelo-mastoidei 
Cervicales  descendente# 
Transvcrsales  cervicis 
Spinalcs  cervicis 
Semispinalcs  cervici* 
Multifidi  spinsc 
Recti  capitis  postici  minores 
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Recti  capitis  postici  majorcf 
Obliqui  capitis  supcriore* 
Obliqui  capitis  inferiores 
Scaleni  postici 
Levatores  scapularutn* 

From  these  enumerations  the  inteftransvermrii 
and  scalcni  niedii  have  been  excluded,  as  they 
properly  belong  to  neither  the  sternal  nor  the  dorsal 
aspects,  with  respect  either  to  situation  or  function  y 
though,  if  I  were  to  class  the  scaleni  medii  with  ei- 
ther the  dorsal  or  the  sternal  muscles,  I  should, 
from  the  instances  which  I  have  seen,  be  rather 
inclined  to  class  them  with  the  dorsal.  In  the  la- 
teral inflections  of  the  head  and  neck,  they  arc  but  a 
part  of  the  muscles  employed,  and  only  assist  the 
half  of  the  sternal,  and  the  half  of  the  dorsal,  oa 
their  own  side  of  the  mesial  plane. 

As  the  muscles  which  inflect  the  head  and  the 
neck,  by  acting  through  the  medium  of  the  os  hy- 
oides,  can  nevier  exert  a  force  that  is  greater  than 
the  joint  forces  of  the  sterno-hjoidei,  omo-hyoidei, 
st^rno-thjroidei,  and  thjro-hyoidei,  we  are  naturally 
led  to  make  the  inquiry,  why  the  dorsal  muscles 
are  more  numerous,  more  powerful,  and  many  of 
them  possessed  of  longer  levers,  than  their  antago- 
nists which  are  situated  sternad?    In  making  this 
inquiry,  the  following  circumstances  will  almost 
unavoidably  present  themselves  on  the  slightest  ob- 
servation.   In  the  erect  position  of  the  neck,  when 
the  head  rests  on  the  cervical  vertebrae,  with  its 
base  at  right  angles  to  the  axis  of  the  trunk,  its 
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centre  of  gravity  falls  sternad  of  its  centre  of  mo  ^ 
tion  ;  and  hence  it  is  evident,  that  the  muscles  si- 
tuated on  the  dorsal  aspect  have  not  only  to  mode- 
rate the  sternal  muscles,  but  to  counteract -the  ef- 
fects of  gravitation;  and  as  gravitation  operates 
constantly,  the  dorsal  muscles  must  also  counteract 
it  with  comparatively  small  degrees  of  exertion, 
that  they  may  not  be  fatigued  when  the  head  is 
continued  long  in  that  posture.    Were  the  cervi- 
cal column  to  be  placed  horizontally,  even  these 
muscles,  strong  as  they  are,  could  not  support  the 
weight  of  the  head  for  any  considerable  length  of 
time,  without  being  hable  to  pain  or  uneasiness. 
And  therefore,  in  quadrupeds,  where  the  neck  is 
near  the  horizontal  position,  the  dorsal  muscles  are 
always  assisted  by  two  ligaments,  which  are  natu- 
rally insensible,  which  arise  from  the  spines  of  the 
dorsal  vertebrae,  and  which  run  in  contact,  parallel 
and  atlantad,  to  be  attached  to  the  cervical  spines, 
and  to  the  inial  part  of  the  occiput.    At  the  same 
time,  the  head  and  the  neck  are  often  inflected  a- 
gainst  vigorous  resistances  on  the  dorsal  aspect,  but 
seldom  against  any  similar  resistances  on  the  ster- 
nal aspect. 

This  obvious  difference,  with  respect  to  strength,^ 
lever,  and  number,  between  the  muscles  of  these- 
two  aspects,  seems  to  be  the  reason  that,  in  cases 
of  tetanus,  where  the  distribution  of  the  ner- 
vous energy  is  no  longer  influenced  by  the  will,- 
the  neck  is  powerfully  inflected  dorsad,  and  it  and- 
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the  diaphragm  made  to  sympalhise,  from  their  con- 
nection by  the  phrenic  nerves.  A  similar  diffe- 
rence, m  pomt  of  strength,  exists  betw  cen  the  mus- 
cles that  open  and  shut  the  basilar  maxilla,  and 
between  the  muscles  on  the  rotular  and  popliteal 
aspects  of  the  legs ;  where  the  stronger  muscles, 
on  the  slightest  derangement  in  the  distribution 
of  the  nervous  energy,  are  liable  to  spasms,  from 
the  want  of  antagonists  sufficiently  powerful  to 
moderate  and  oppose  them. 

The  following  figure  is  meant  to  illustrate  how 
muscles,  situated  on  the  dorsal  aspect,  may  exert  a 
force  in  the  sternal  direction,  and  yet,  notwith=. 
standing,  inflect  the  parts  dorsad. 

At. 


Stey. 


Sac. 

Suppose  that  the  four  sides  of  the  square  repre- 
it  four  of  the  principal  aspects,  the  atlantal, 


Dor. 


f 
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cral,  sternal,  and  dorsal ;  that  AB  and  BD  are  two 
vertebra,  BE  and  DC  their  spinous  processes ; 
that  AB  is  fixed,  BD  moveable  on  the  centre  B ; 
and  that  it  is  moved  by  the  muscle  MC,  exerting 
a  force  sacrad  and  stemad  towards  its  origin  at 
the  point  M :  it  must  be  evident,  that  if  MC  contract 
to  the  length  of  M  c,  it  must  necessarily  bring  the 
vertebra  BD  to  the  situation  of  the  dotted  line  B  d, 
which,  in  every  part,  except  at  the  centre,  is  dorsad 
of  BD. 
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CHAP.  Ill, 
OF  THE  MOTIONS  OF  THE  TRUNK. 


I  HE  trunk  may  be  moved  on  the  head  and  neckb- 
and upon  the  atlantal  and  sacral  extremities.  But 
the  motions  which  previously  demand  our  atten- 
tion are  those  performed  on  the  head  of  the  sa- 
crum, and  upon  the  dorsal  and  lumbar  vertebrae; 
which,  like  those  of  the  neck  sacrad  of  the  atlas, 
consist  of  inflections 

Sternaidy 
Dorsad, 
Dextrad, 
Sinistrad, 

and  in  all  the  intermediate  directions. 

As  for  the  motion  that  is  termed  rotatory,  and  of 
which  some  of  the  vertebras  of  the  trunk  have 
been  thought  susceptible,  it  is  a  motion  so  very 
imperceptible,  that  one  should  hardly  be  accused 
■  of  scepticism  although  he  were  inclined  to  doubt  its 
existence.  If  we  only  reflect  on  the  great  length  of 
some  of  the  processes  of  the  dorsal  vertebra;  how 
their  spinous  processes  are  closely  connected  by  short, 

y 
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carneous  or  tendinous  fibres ;  how  their  transverse 
processes  are  articulated  with  the  ribs;  how  the 
bodies  of  most  of  these  vertebrae  are  articulated 
with  four;  how  these  ribs,  from  the  decussa- 
tion of  the  two  strata  of  the  inter costales,  and,  from' 
several  strong  muscular  attachments,  are,  except 
when  they  change  their  degrees  of  inclination  to. 
the  axis  of  the  trurJc,  prevented  from  shding  dex- 
trad  and  sinistrad, — it  can  scarcely  be  imagined, 
that  much  rotation  ever  takes  place  in  the  region 
of  the  thorax.  And  as  for  the  rotation  which  has  ge- 
nerally been  ascribed  to  the  vertebrae  of  the  loins, 
it  has,  I  think,  been  ascribed  too  hastily,  without 
the  necessary  investigation,  and  without  any  clear 
satisfactory  evidence..  Independent  of  the  strength, 
the  closeness  of  adhesion,  and  the  little  elasticity 
in  the  ligamenta  antica  and  postica  ;  independent  of 
the  strength  and  the  shortness  of  the.^  fibres,  in  the 
ligamenta  intervertebralia  ;  and  independent  of  that 
decussation  observed  between  the-  fibres  of  conti- 
guous strata*,  the   slightest  inspection  of  the- 
lumbar  vertebrae  may  satisfy  the  mind  that  their 
oblique  or  articular  processes  are  calculated  to 
check,  rather  than  to  favour,  rotatory  motion. 
Should  such  a  motion,  however,  be  inferred  from 
the  oblique  direction  of  the'  muscles,  it  need  onlj 


*  The  ligamenta  intcrvcrtebralia  arc  composed  of  numcroui 
concentric  strata. 
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be  observed,  that  a  similar  articulation  of  the  Itim- 
bar  vertebrie,  and  a  similar  obliquity  of  the  abdo- 
minal  muscles,  are  to  be  met  with  in  numbers 
of  quadrupeds,  where  the  rotatory  motion  never 
takes  place,  and  where  it  is  evident  would  not  on- 
ly be  useless,  but  attended  with  danger.    In  short, 
the  remark  concerning  the  recti  postici  minores  znd 
ohliqui  capitis  superiores*,  may  fairly  be  extended 
to  all  obhque  muscles.    Such  muscles  produce 
rotatory  motion  only  in  cases  where  the  joints  ad- 
mit of  it,  and  only  when  made  to  act  alternately 
m  opposite  directions.    Wherever  the  ligaments 
and  articulations  are  so  formed  as  to  resist  these 
kmds  of  motions,  oblique  muscles  are  at  all  times 
thrown  imo  action,  so  as  to  produce  diagonal  mo- 
tions ;  by  which  means,  that  very  obliquity  which 
would,  in  cases  where  they  acted  singly,  have  ena- 
bled them  to  produce  rotatory  motion,  enables 
them  now  only  to  resist  it  with  the  greater  energy. 

The  opinion  concerning  the  rotatory  motions  of 
the  lumbar  vertebra  seems  to  have  arisen,  like  that  - 
concemmg  the  motions  of  the  neck,  from  a 
kmd  of  optical  deception,  which  not  only  has 
led  many  anatomists  to  overlook  the  nature  of 
the  jomts,  but  to  explain  the  obliquity  of  thejiius 
cles  on  a  false  hypothesis.    On  requesting  some 
gentlemen,  who  believed  implicitly  in  these  rota. 


Seepage  314,  31^. 
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tory  motions,  to  exhibit  a  specimen,  I  generally  ob- 
served, that  at  first  they  insensibly  rolled:  the  head 
and  moved  the  shoulders,  the  one  of  them  backwards 
and  the  other  forwards,  as  if  they  had  been  rolling 
them  along  with  the  trunk  on  the  lumbar  vertebra. 
Buton  pointing  out  the  source  oftheir  deception,  and 
on  causing  them  afterwards  to  continue  their  head, 
their  neck,  and  their  shoulders  ia  t-he  same  rela- 
tive position  to  the  trunks  and  at  the  same  time 
to  guard  the  trunk  against  every  inflection,  I  never 
could  perceive  in  their  future  attempts  any  thing 
resembling  rotatory  motion,  excepting  a  slight  de- 
gree of  rotation  on  the  heads  of  the  femora.  This 
shght  rotation,  however,  they  asserted,  proceeded 
necessarily  from  the  lumbar  vertebrae,  as  they  pro- 
duced it  not  only  when  standing,  but  while  they 
■Were' sitting,  and  while  the  pelvis,  as  they  thought, 
must  have  been  stationary,  resting  on  the  two  t«v 
berosities  of  the  ischia.    To  remove  any  doubts, 
and  to  convince  them  of  what  was  the  fact,  I  pla- 
ced a  rod  of  some-  feet  in  length  across  the  sternal 
aspect  oftheir  ilia;  and  so  attached  it,  through  the 
medium  of  their  dress,  that  the  slightest  rotatory 
motion'  of  the  pelvis,  must  have  been  indicated  by 
■the  ends  of  the  rod,  which  moved  round  in  a  lar- 
•.gcr  circumference  than  any  peripheral  part  of  the 
-pelvis.    With  the  rod  thus  attached,  they  attempt- 
ed again  rotatory  motion  on  the  lumbar  vertebra  ; 
but  no  motion  of  the  kind  was  perceived,  that 
was  not  easily,  by  the  help  of  the  index,  traced  tQ 
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the  joints  where  the  femora  and  pelvis  mutually 
roll  upon  one  another.    As  men,  however,  ,gene- 
rallj  feel  a  sort  of  reluctance  in  renouncing  an 
opinion  that  has  long  been  a  favourite,  and  which 
their  own  observation  has  confirmed,  they  insisted 
that  the  joints  of  the  Jumbar  vertebrae  admitted  of 
contortion  as  well  as  the  cervical ;  and  that  this 
contortion,  particularly  in  dancers,  vaulters,  and 
tumblers,  and  persons  accustomed  to  feats  of  agili- 
ty, might  be  often  so  extensive  as  to  deserve  the 
name  of  rotation ;  and  if  rotation  in  one  degree, 
why  not  also  rotation  in  anothei-.    To  this  rea- 
soning I  could  only  reply,  that  if  rotation  and  con- 
tortion be  distinct,  thjs  distinction  ought  to  be  ex- 
pressed in  language  ;  for  although,  to  prefer  a 
vague  term  to  one  .that  is  accurate  be  often  con- 
venient to  suit  an  hypothesis,  it  never  is  necessa- 
ry to  the  interests  of  science. 

My  apology  to  those  who  may  think  I  have 
dwelt  longer  .than  necessary  on  these  motions  of 
the  lumbar  vertebra  is,  that  Winslow  entertained 
a  different  opinion*  ;  and  to  differ  from  Winslow 
Jiastily  and  rashly  about  the  function  of  a  joint  or 


*  Les  portions  supeneures  ct  anterleures  de  I'obHque  extcrne 
i'vn  cote,  conjolntment  avec  les  portions  inferieur.es  de  I'o- 
blique  interne  de  I'autre  cote,  servent  a  tourncr  le  thorax  sur 
]e  bassin,  comme  sur  un  pivot,  pendant  que  le  bassin  rcste  fix6 
ct  arretc  par  la  session.  Ce  mouvement  peut  etrc  appelle  rota- 
tion du  thorax  lur  Ic  basiia.    Tome  2de,  §  J30. 
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a  muscle,  would  have  argued  a  degree  of  vanity 
and  presumption,  of  which  I  would  not  willingly 
he  thought  guilty.  If  I  differ  from  him  here,  I 
am  conscious  I  do  it  with  that  feeling  of  deference 
and  esteem  which  is  due  to  superior  industry  and 
genius,  and  due  also  to  the  memory  of  one,  whose 
name,  like  those  of  Vesalius  and  Harvey,  Albinus 
and  Haller,  shall  ever  be  dear  to  my  recollection. 

Convinced  by  the  reasons  already  assigned,  that 
no  part  of  the  vertebral  column  belonging  to  the 
trunk  is  susceptible  of  any  thing  that  can  strict- 
ly be  termed  rotatory  motion,  I  shall  enumerate 
the  several  muscles  employed  in  its  inflections : 
and,  to  avoid  unnecessary  distinctions,  that  create 
confusion,  shall  divide  them  at  present  into  two 
classes ;  into  those  which  act  directly  on  the  ver- 
tebrae, and  those  which  act  indirectly  through  a 
medium  :  warning  the  reader  that  many  of  the 
muscles  which  are  here  represented  as  acting  di- 
rectly will,  with,  a  change  of  the  fixed  points,  act 
indirectly ;  and  vice  versa,  if  they  be  not  attach- 
ed at  both  their  extremities  to  the  vertebral  co- 
lumn. 

Of  the  first  class,  or  of  those  which  act  directly 
on  the  vertebras,  there  are, 

0?i  the  sternal  aspect.       Directions  of  action. 
Psoae  magni  *,  Sac.  laterad. 

Psoa;  parvi  f,  Sac.  laterad. 


Vcrtsbrse  dorsi,  p.  130.      f  Vertebras  lumborum,  p.  181. 
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•Qn  the  lateral  aspect,       'Directions  of  action^ 

•Intertransversarii,  Sacrad. 

Quadrat!  lumborum  5[,  Sac.  laterad. 
'On  the  dorsal  aspect, 

Spinales  dorsi  ^,  Sacrad. 

Interspinales  dorsi  ^,  Sacrad. 

Semispinales  dorsi  (J,  Sac.  laterad. 

Multiftdi  spitTtfe  dorsi  ^,  Sac.  laterad. 
Serrati  postici  superiores  ^,  Sac.  laterad. 

•Rhomboidei  majorfes  J,  Sac.  laterad; 

Longissimi  dorsi  ^,  Sac.  mesiad. 

"Which  last  pair  terminates,  however,  partly  in  the 
ribs. 

Of  the  second  class,  or  of  those  tiiat  act  indirect- 
ly through  a  medium,  there  are. 


On  the  ster-rial  aspect, 
Pectorales  *, 

From  the  clavicles  to  the  hu- 
mefus. 

From  the  humerus  to  the  ster- 
num and  rihs, 
■Serrati  anticif , 
Recti  abdominis  J, 
Pyramidales, 

On  the  lateral  aspect, 

Serrati  magni  j|, 


directions  of  action. 

Sac.  laterad. 

Sac.  ster.  fnesiad. 
-Sac.  ster.  mesiad. 
Sacrad. 
Sac.  laterad. 

Sac.sternad.  Sac. laterad. 


^  Vide  processus  transversi,  p.  132. 
J  VertebrjE  dorsi  et  corum  processus,  p.  t  8o,  181. 
*  Vide  p.  188.  f  Vide  acapulse,  p.  186. 

t  Vide  pubcs,  p.  201.        f]  Vide  costafe,  p.  185. 
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071  the  dorsal  aspect ^  Directions  of  action. 

Trapezii  Sac.  dor.  mesiad. 

X-atissimi  dorsi  *,  Sac.  dor.  mesiad. 

Sacrolumbalee  f ,  Sac.  mesiad. 

Serrati  postici  inferiorcsf ,  Sacrad.    Sac.  mesiad. 

On  the  sternal  and  lateral  aspects, 

Obliqui  externi  abdominis  f . 

From  the  ribs  to  the  llnea  alba,  Mesiad.  Sac.ster.  mcsiad.- 

From  the  ribs  to  the  ilium,  Sac.  stern  ad. 

From  the  linea  alba  to  the  ilium,  At.  dor.  lat.    At.  lat. 

On  the  sternal,  lateral,  and  dorsal  aspects. 
Obliqui  intern!  abdominis  j-. 

From  the  ribs  to  the  vertebne.    Sac.  dor.  mesiad. 
From  the  ribs  to  the  ilium,         Sac.  lat.  dor.  me«!ad. 
From  the  linea  alba  to  the  ilium.  Sac,  lat.    Lat.    At.  lat. 
Transversi  abdominis  f. 

From  the  linea  alba  to  the  ribs,   Lat.     Lat.  dor.  Lat.- 

dor.  meiiad. 

From  the  linea  alba  to  the  verte- 

bra,  Lat.  dor.  mesiad. 

From  the  linea  alba  to  the  ilium,  Laterad. 

Their  fibres  every  where  running  in  planes,  at 
nearly  right  angles  to  the  axis  of  t^je  trunk,  of 
nearly  horizontal  when  the  body  is  erect. 
If  it  should  be  asked,  why  the 

Pgoae  magni, 

Muscles  of  the  femora  ; 
Serrati  postici  8uperiorc8» 

Muscles  of  the  ribs  ; 


•Vertebra  dorsi  et  eorum  processus,  p.  i8o,  l8f, 
'\  Vide  costs,  p.  185. 
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TrapczU,  seu  cucullares, 
Rhomboidei  majorcs, 
Scrrati  magni, 
Serrali  antici. 

Muscles  of  the  scapuU  g 
The  pectorales,  and 
Latissimi  dorsi, 

Muscles  of  the  humeri  ; 

should  be  here  introduced  as  muscles  of  the  trunk  ? 
it  may  be  replied,  that  the  motions  of  the  trunk 
are  only  indeed  their  secondary  functions,  though 
these  functions  be  often  exercised  in  many  of  the 
more  vigorous  inflections  of  the  vertebral  column. 

When  the  pelvis  and  femora  are  preserved  in 
the  same  relative  position,  thepsoce  magni,  upon  their 
contraction,  must  necessarily  assist  in  bending  the 
lumbar  vertebrae  sternad. 

The  serrati  postici  superior es,  though  calculated 
chiefly  to  fix  the  ribs,  or  to  move  them  atlantad, 
must,  in  those  cases  where  the  ribs  are  more  fixed 
than  their  vertebras,  inflect  their  vertebral  attach- 
ments dorsad. 

The  serrati  postici  inferiores,  like  the  sacrolum* 
hales,  inflect  dorsad  through  the  medium  of  the 
ribs,  but  with  a  very  inferior  force,  from  the  small- 
ness  of  their  size,  from  their  running  chiefly  in  the 
lateral  direction,  and  therefore  exerting  little  more 
force  in  the  sacral  direction  than  what  is  suflicient 
to  depress  the  ribs  in  which  they  are  inserted. 

When  the  scapulae  and  ribs  preserve  the  same 
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relative  position,  and  the  part  of  the  trunk  where 
Xhey  are  situated  is  less  fixed  thafi  where  the  tra- 
pezii  originate  from  the  spifies  of  the  dorsal  verte- 
iDrae,  these  parts  of  the  trapezii,  upon  their  contrac- 
tion, must  inflect  their  moveable  attachmenis  dorsad. 

When  the  scapulas  are  more  fixed  than  the 
spines  to  which  the  rho7nhoidei  mcyof-cs  are  attached, 
these  rhomboidei,  like  the  ?ni?icres,  instead  of  af- 
fecting the  relative  pdsitioti  of  the  scapula:  and 
ribs,  must  also  ittflect  their  vertebr*  dorsad. 

When  the  scapulae  Siid  ribs  preserve  the  same 
relative  position,  the  setrciti  magni  and  serrati  anti- 
cii  on  drawing  the  scapulas  sternad  and  sacrad, 
must  CTttend  their  influence,  through  the  rhomhoi- 
dei,  to  the  spines  of  the  vertebrae  ;  and  if  that  iiiflu- 
•ence  be  resisted  only  by  sx  moderating  force,  liiust 
inflect  them  sterna cL 

Wheii  the  scapulas  and  humeri  preserve  the 
same  relative  positidli  with  respect  to  the  trunk, 
and  the  paftg  of  the  truilk  where  they  are  situa- 
ted, or  to  which  they  are  attached,  resist  only  with 
a  modetating  force  the  pectofdhs  atid  Idtissimi 
dorsi,  the  pectorales  will  ififlect  the  parts  st-erfiad, 
and  the  latissirrii  inflect  them  dorsad. 

As  all  the  muscles  inflecting  the  trunk  iflifst  in- 
flect it  either  dexErrtd  or  sinistrad,  and  more  or 
less,  tctteris paribus,  aecoi'ding  to  their  degree  of  ob- 
liquity, or  according  to  their  distance  ffom  theiWe- 
??ial  plane,  I  shall  now  arrange  them  as  they  inflect 
it  sternad  or  dorsad  ;  supposing  that  the  reader  al- 
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ready  understands  how  the  motors  in  each  case 
are  moderated  and  directed  *. 
The  inflectors  sternad  are  the 

Pectorales 
Serrati  antici 

Serrati  magni  ^ 

Obliqul  externi  abdominis 

ObliquI  interni  abdominis 

Transversi  abdominis 

Recti  abdominis  , 

Pyramidales 

Psoas  magnl 

Psoas  parvl 

The  inflectors  dorsad  are  the 

TrapezII,  seu  cucuUares 
Rhomboidei  majores 
Jl,atis8imi  dorsi 
Serrati  postici  superlores 
Serrati  postici  inferiores 
Sacroliimbales 
Longisslmi  dorsI 
Splnales  dorsi 
Semisplnales  dorsI 

Multlfidl  splnffi,  dorsI,  tt  lumborum 
Intertransversarii  dorsi  et  lumboruiii 
Quadrati  lumborum 

The  two  last,  the  intertransversarii  and  quadrati 
lumboruniy  are  here  enumerated  with  the  dorsal 
inflectors,  because  they  are  dorsad  -of  the  centfe 
of  motion,  and  accordingly  relaxed  in  the  dead 
body,  when  the  trunk  is  inflected  in  the  dorsal  di- 
rection. 


*  See  p.  303,  304,  513, 
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The  transversi  abdornviis,  from  their  very  sligii-l 
degree  of  obliquity,  have  but  little  influence  ii' 
the  lateral  inflections,  although  they  co-operate 
with  the  obUqui  cxterni  and  intenii  in  all  the  vari- 
ous inflections  sternad  through  the  medium  of  the 
^■ecti ;  the  manner  in  which  they  act  upon  the 
recti  being  similar  to  tlie  mamier  in  which  the 
carneous  fibre  CD  is  represented  as  shortening  the 
■tendon  AB*. 

At  the  lumbar  vertebrcC,  the  transversi  originate 
hy  two  tendons;  one  of  them  dorsad,  and  the  other 
sternad,  of  the  quadrati  lumhorwn :  whence  the  qua- 
drati  are  inclosed  in  a  sheath  regulated  by  the  "ac- 
tions of  the  transversi. 

At  the  lumbar  vertebrae,  the  obliqui  interni  like- 
wise originate  by  two  tendons :  one  of  these  ten- 
dons from  the  spinous  .processes,  in  common  with 
^;he  tendons  of  the  latissimi  dorsi;  the  other  from 
some  of  the  transverse  procesess,  in  common  with 
the  dorsal  tendons  of  the  transversi.  By  uniting 
afterwards,  they  form  a  sheath  for  a  small  portion 
of  the  longissimi  dorsi,  the  sacroluvibales,  and  multiji- 
di  spina.  Soon  after  their  union  they  terminate  in 
oblique  carneous  fibres ;  and  these  carneous  fibres 
afterwards  in  a  tendon,  which  advancing  to  the 
rmea  semilwiaris,  divides  in' the  region  called  vmbi- 
Ucal  into  two  strata :  one  of  these  strata  running 
dermad  of  the  recti,  and  uniting  with  the  tendon 


*  aee  page  274. 


MOTIONS  OF  THE  TRUNK. 


of  the  obliqui  externi;  the  other  running  centrad  of 
the  same  recti,  and  uniting  with  the  tendon  of  the 
trausversi :  after  which,  they  soon  advance  to  the 
Ihiea  alba,  are  again  united,  and  at  the  same  time 
closely  interwoven  with  all  the.  tendons  of  both  the 
same  and  the  opposite  sides. 

From  the  tenth  rib,  atlantad,  or  in  the  region 
termed  epigcistric,  the  obliqui  interni  cease  to  be  car- 
neous,  and  consequently  exhibit  no  tendon  divi- 
ded into  strata.  The  two  strata,  however,  of  the. 
umbilical  region  are,  from  the  oblique  direction 
of  their  fibres,  continued  atlantad,  preserving 
their  connection  with  the  obliqui  externi  and' 
transversi;  the  central  stratum  sometimes  attached 
to  the  cartilages  of  the  ribs,  and  sometimes  run- 
ning without  such  attachment  along  their  curva- 
tures. 

In  that  region  termed  hypogastric,  the  tendons 
of  the  obliqui  and  transversi  run  dermad  of  the  rec- 
ti, where,  in  the  vicinity  of  the  symphysis  pubis,, 
the  fibres  of  the  obliqui  exierni  are,  more  distinctly 
than  in  any  other  place,  seen  extending  across  the 
linea  alba,  and  decussating  one  another  at  different 
angles  according  to  their  dfegrees  of  obliquity;  yet, 
sacrad  of  the  aperture  that  transmits  the  spermatic 
vessels  of  the  male,  or  the  ligamentum  rotimdum. 
of  the  female,  the  tendons  of  the  obliqui  extend 
stretch  only  to  the  pubes  of  their  own  side,  when, 
'  instead  of  proceeding  in  their  usual  directions  sa- 
crad, stemad,  and  mesiad,  they  run  atlantad,  dor- 
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5ad,  and  laterad,  to  be  inserted  in  the  spines*  of 
the  pubes  between  the  recti  and  the  pectinei.  By 
thjs  change  of  direction,  the  tendon  is  at  one  part 


*  The  central  fold,  which  is  very  accurately  described  by 
Sabbatier,  is  sometimes  called  the  ligament  of  Glmbernat,  who, 
in  a  small  treatise  which  he  published,  endeavoured  to  show 
that  this  fold  is  the  cause  of  stricture  in  crural  hernia.  What 
is  generally  understood  by  the  ligament  of  Poupart,  is  that  ten- 
dinoua  part  of  the  olUqui  externi  to  which  the  femoral  fascia 
is  attached.  At  that  attachment  some  strong  aponeurotic 
fibres  are  seen  extending  from  the  crest  of  the  ilium  to  the 
crest  of  the  pubis.  Winslow  calls  these  the  inguinal  ligament^ 
or  the  ligament  of  Fallopius,  and  says  that  he  has  found  them 
sometimes  wanting.  Sabbatier  denies  that  Fallopius  has  ever 
mentioned  such  a  ligament ;  and  Portal,  on  the  contrary,  asserts 
that  Fallopius  has  described  it  much  more  accurately  than  Pou- 
part. 

*'  Le  ligament  inguinal,  on  ligament  de  Fallope,  qui'l  decrit  le 
premier,  est  une  bande  ligamenteuse  ou  aponeurotique  attachee 
par  un  bout  a  I'epine  anterieare  superieure  de  I'os  des  iles,  et  par 
I'autre  a  I'epine  de  I'os  pubis.  11  est  fort  etroit  le  long  de  ses 
portions  moyennes,  et  s'elarglt  considerablement  vers  ses  extre- 
mites.  II  est  fortement  uni  aux  muscles  du  bas  ventre,  et  a 
I'enveloppe  aponeurotique  de  la  cuisse.  Souvent  il  parok  man- 
quer,  comme  je  ferai  rt;marquer  dans  I'exposition  de  ces  mus- 
cles."   Winslow.     Traite  des  Os  Frais,  §  119. 

•*  La  partle  de  I'aponeurosc  du  grand  oblique,  qui  I'etend  de- 
j»uis  le  pubis  jusque  a  I'epine  anterieure  et  superieure  de  la 
Crete  des  os  des  iles,  ne  tient  a  rien  qu'a  I'enveloppe  aponeuro- 
tique du  muscle  dela  cuisse  qui  est  connu  sous  le  nom  de  fascia 
iata.  Le  rebord  qu'ellc  forme  est  epais,  qui  paroit  venir  de 
cc  qu'elle  est,  pour  ainsi  dire,  repliee  sur  die  meme,  de  dcv^n* 
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doubled  on  itself ;  and  being  attached,  where  the 
doubling  commences,  to  the  fascia  of  the  thigh, 
and  likewise,  through  ihe  medium  of  a  cellulajr 
membrane,  to  the  integuments,  where  their  surface 


€n  aniere,  et  dc  bas  en  haut.  Ce  boid,  a.  I'^pparence  d'un  li- 
gament, et  porte  efFectivemcnt  le  nom  de  ligament  Inguinal,  oil 
de  Poupart,  de  celui  d'un  anatoniiste  Francois,  auquel  on  cn 
attribue  la  dccouverte..  Quelq'uns  I'appellcnt  le  ligament  di 
Vcsale  ou  de  Fallope,  quoique  ni  I'un  ni  I'autre  de  ces  anato- 
niiites  n'en  eut  fait  mention.''  Sabbati£R.  Traite  de  la  Myolo' 
^ie.    Oblique  Externe. 

*'  Poupart  decrit  deux  gros  ligaments  ronds  fort  visibles. 
Dans  les  grandes  per^onnes  ils  sont  tous  d?  plus  d'un  demi- 
pied,  et  dont  ccpendant  les  anatomistes  n'ont  point  traite,  ap- 
paremment  parcequ'ils  non  pas  eonnu  leurs  usages.  Ils  sont  at- 
taches par  un  bout  sur  la  crete  des  os  des  iles,  par  I'autre  bout 
sur  la  crete  de  I'os  pubis,  et  le  milieu  porte  a  faux.  Ils  font  la 
fgnction  d'os  en  cet  endroit  j  car  ils  soutiennent  les  trois  grands 

muscles  de  I'abdomen   Leurs  fibres  teudineuses  sont. 

a-peH-presparallelesertr'elles,  et  vont  s'attachcr  a  ces  ligaments  j 
ils  sont  situes  immediatement  au  dessous  des  anneaux.' 

**  Ladescription  que  Poupart  donne  deces  pretendus  ligaments 
n'est  point  nouvelle,  outre  qu'clle  est  peu  exacte.  Fallope  les 
avoit  connu,  et  en  avoit  parle  d'une  maniere  plus  conforme  2, 
la  nature."  Portal.  Histoire  de  V Anaioinis  et  de  la  Chirur' 
gie.  x-vii.  ^nneei6g^. 

Fallopiua,  the  first  anatomist  who  has  described  the  musculi 
pyram'ulaks,  says  they  are  attached  at  one  part  to  two  ligaments- 
that  extend  from  the  spines  of  the  Ilia  to  the  ossa  pubes.. 

C'cst  ce,"  adds  Portal,  "  c'cst  ce  ligament  que  I'ignorancc 
a  fait  attribuer  a  Poupart,  qui  a  vecu  cent  ans  apres.  Quelle 
crreur  !  quelle  Eaute  d'bistoire  L" 
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is  furrowed  in  the  region  of  the  groin,  the  central 
fold  is  in  these  circumstances  not  onlj  conceale(i 
but  that  part  of  the  tendon  where  the  doubhng 
commences,  seems,  when  examined  merely  by  the 
eye,  a  continuation  of  the  tendinous  border  that, 
laterad  of  the  vessels  and  the  crural  nerve,  is  at- 
tached not  only  to  the  fascia  of  the  thigh  and  the 
cellular  membrane,  but  also  to  the  fasciae  of  the 
transversi,  of  the  iliaci  intemi,  and  psoa.  ' 

The  recti  abdominis,  on  their  dermal  aspect,  are 
every  where  supported  by  the  tendons  of  the  obli- 
qui  externi,  likewise  by  one  of  the  tendinous  strata 
of  the  intemi,  from  the  ensiform  cartilage  to  the 
sternal  and  atlantal  processes  of  the  ilia ;  from  these 
processes  to  the  symphysis  pubis,  by  both  the  stra- 
ta of  the  intemi,  which  are  there  undivided,  and 
also  by  the  tendons  of  the  transversi.    Hence,  in 
the  region  termed  hypogastric,  there  is  no  stratum 
of  muscular  tendon  interposed  between  the  recti 
and  peritoneum;  and  no  place  where  the  recti  are 
enclosed  by  muscular  tendon  upon  all  sides,  der- 
mad,  centrad,  dextrad,  and  sinistrad,  except  in 
the  region  called  umbilical.    In  this  region,  near 
the  extremities  and  towards  the  middle,  and  in  the 
region  called  epigastric,  at  the  tenth  rib,  the  recti 
are  divided  by  tendinous  intersections ;  and  at  these 
intersections,  dermad  and  centrad,  but  particularly 
dermad,  are  attached  to  the  tendons  of  the  lateral  ! 
muscles,  by  which  the  general  connections  are  !: 
strengthened,  and  the  parts  of  the  recti  between,  | 
the  intersections  enabled  to  act  as  separate  muscles,  ; 
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"  By  these  different  connections  and  arrange-^ 
ments,  the  recti  and  the  lateral  muscles  act  reci- 
procally upon  one  another  as  upon  pulleys,  assist 
one  another  in  their  various  functions,  and  regu-r 
larlv  modify  one  another's  forces.  Were  it  not 
for  the  recti^  the  lateral  muscles  could  not  have 
been  opposed  by  a  moderating  force  in  their 
actions  dorsad;  and  were  it  not  for  the  lateral 
muscles,  the  recti  could  not  have  inflected  sternad 
to  the  usual  extent,  without  a  greater  decurtation 
of  fibres  than  would  have  been  consistent  with  the 
nature  of  their  functions,  with  the  functions  of 
the  nerves,  and  of  the  sanguiferous  and  absorbent 
vessels  that  are  intermixed  with  them.  Besides,  in 
all  the  inflections  sternad,  the  abdominal  viscera, 
especially  in  the  region  called  umbilical,  would 
have  been  protruded,  the  inflections  resisted  by  such 
a  protrusion,  and  the  viscera  compressed  between 
the  extremity  of  the  sternum  and  pubis.  Farther, 
had  not  the  tendons  of  the  lateral  muscles,,  parti- 
cularly in  the  region  called  uvibilical^  been  united 
at  the  linea  semilunaris,  the  lateral  strata  in  their 
separate  contractions  might  have  been  detached  \ 
and  had  not  these  strata  after  this  union  again  been 
divided,  and  again  united  at  the  linea  alba,  the  la- 
teral forces,  instead  of  being  moderated  at  the  //- 
nea  alba  by  the  rectus  of  their  own  side,  or  at  the 
linea  semilunaris  by  the  rectus  of  the  opposite,  must 
have  been  extended  to  the  other  halves  of  the 
lateral  pairs',  and  the  viscera  at  all  times  been 
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equally  compressed  Upon  both  sides.  Lastly,  had 
the  tendons  of  the  lateral  muscles  been  stretched' 
across  from  ilium  to  ilium  on  the  central  aspect  of 
the  two  rectiy  the  recti  and  the  lateral  muscles  could 
no  longer  have  acted  reciprocally  upon  one  an--' 
other  as  upon  pulleys  ;  the  epigastric  arteries  and' 
veins  rnust  have  passed  through  a  tendon,  their 
functions  been  less  dependent  on  the  recti,  and  the 
recti  never  have  been  drawn  dorsad  beyond  the 
sternal  and  atlantal  processes  of  the  ossa  iHa. 

The  use  of  the  pyramidales  is  best  seen  by  exa- 
mining the  recti  on  their  central  aspect;  for 
where  the  pyramidales  are  present,  a  triangular 
space,  occupied  by  transverse  tendinous  fibres,  is 
generally  observed  between  the  recti :  hence  the 
two  pyramidales,  which  not  only  shorten  the  linea 
alba,  but  compress  a  little  the  viscera  of  the  pel- 
vis, necessarily  co-operate  with  these  fibres  in 
resisting  the  separation  of  the  recti,  and  pre- 
venting hernia.  For  a  similar  reason,  the  parallel 
fibres  of  the  obliqui  externi  are  held  together  by 
the  strong  decussating  fibres  of  their  aponeurosis ; 
the  attachment  of  the  recti  extended  laterad  on 
the  spines  of  the  pubis,  often  as  far  as  the  ligament 
of  Gimbernat,  and  their  adhesion  greatly  strength- 
ened by  a.  periosteum,  that  usually  exhibits  the 
appearance  of  tendon.  Partly,  too,  for  the  same 
reason,  the  fibres  of  the  lateral  abdominal  muscles 
are  observed  to  run  in  difterent  directions,  prevent- 
ing not  only  the  protrusion  of  the  viscera  by  theil 
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decussations,  but  by  their  obliquity  acting  at  the 
-same  time  as  motors  and  directors,  and  performing 
a  greater  extent  of  motion  by  a  less  proportional 
degree  of  contraction  than  if  they  had  taken  a  short- 
er course  between  the  bones  to  which  they  are 
attached  at  their  opposite  extremities. 

In  all  inflections,  laterad  or  sternad,  the  levers  by 
which  the  obliqui  and  recti  act  upon  the  vertebrae, 
through  the  medium  of  the  ribs,  are  lengthened  or 
shortened  according  as  the  ribs  are  elevated  or  de- 
pressed. When  the  thorax  is  expanded  laterad  and 
sternad,  the  planes  of  both  the  obliqui  and  recti 
are  in  these  directions  necessarily  removed  to  a 
greater  distance  from  the  centre  of  motion ;  and 
•vice  versa  when  the  ribs  are  depressed.  Hence  one 
of  the  reasons  why  all  the  vigorous  inflections  of 
the  trunk  are  preceded  and  accompanied  by  full 
inspirations. 

The  obliqui  externi  and  obliqui  interni,  from  oc- 
cupying the  M'^hole  of  the  lateral  aspects,  extend- 
ing between  the  ilia  and  ribs,  and  from  acting  at 
the  greatest  lateral  distance  from  the  centre  of  mo- 
tion, must  always  be  muscles  principally  concerned 
in  producing  inflections  dextrad  and  sinistrad  on 
the  lumbar  vertebras,  principal  directors  in  a]l  the 
inflections  sternad  and  dorsad;  and  from  the  assist- 
ance which  they  give  to  the  recti,  principal  libra- 
tors  also  of  the  trunk,  whether  we  be  sitting,  stand- 
ing, or  walking.  When  any  of  tliese  muscles, 
herefore,  are  injured, or  morbidly  sensible,  there  are 
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few  of  the  usual  inflections  or  attitudes  belonging 
to  the  trunk  that  are  not  accompanied  with  more- 
or  less  pain.  In  such  circumstances  a  man  is  com- 
pelled either  to  desist  from  most  of  the  ordinar*/ 
duties  of  life,  or  to  find  out  a  method  by  which  h& 
can  perform  them  without  those  exertions  of  the 
injured  muscles  by  which  the  pain  and  uneasiness 
are  excited.  Of  the  two  alternatives,  to  continue 
the' usual  employments  of  life  is  the  most  desirable  ;^ 
and  it  certainly  is  the  business  of  both  the  patient 
and  his  medical  adviser  to  try  if  such  an  object  be 
attainable. 

Some  years  ago,  a  man-,  in  attempting  to  recover 
his  balance  with  a  weight  upon  his  shoulders,  in- 
jured these  muscles  between  the  ribs  and  the  crest 
of  the  ilium.    Unable  to  continue  any  longer  at 
his  Work,  he  walked  home  with  excruciating  pain,, 
went  to  his  bed,  and  laid  himself  down  on  the  side 
that  was  sound.  When  I  saw  him  a  few  hours  after, 
he  told  me  that  the  pain  which  he  felt  in  lying 
down  was  past  all  description ;  that  he  then  could 
not  venture  to  change  his  position,  although  his 
whole  house  were  in  flames ;  and  that  he  was  almost 
perfectly  assured  that  his  back  was  either  broken 
or  disjointed.    Notwithstanding  the  pain  which 
he  dreaded,  I  prevailed  upon  him  to  allow  me  to 
'  change  his  position  to  the  injured  side ;  and  pla- 
cing myself  in  a  similar  position,  I  showed  him 
how  to  rise  to  the  sitting  posture  without  bringing 
the  injured  muscles  into  any  strong  action,  then 
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llow  to  stand,  at  last  how  to  walk,  and  how  to  lie 
down  again ;  which  he  readily  did  without  much 
■pain,  and  soon  after  without  feeling  any,  to  his  own 
.surprise,  and  the  great  joy  of  his  wife  and  family, 
who  a  little  before,  from  viewing  his  case  as  incu- 
rable and  hopeless,  had  been  figuring  him  in  his 
last  struggles  with  death.  On  putting  the  ques- 
tion, whether  or  not  he  could  move  the  arm  of  the 
injured  side  as  freely  and  extensively  as  he  did  be- 
fore ?  he  answered,  that  the  arm  had  never  been 
affected.  But  on  my  taking  hold  of  it,  and  sud- 
denly raising  the  point  of  the  elbow  as  high  as  the 
head,  he  uttered  a  scream  that  alarmed  the  neigh- 
bourhood. The  cause  of  this  pain  was  to  be  as- 
cribed, not  only  to  the  common  attachment  of  the 
latissimus  dor  si  and  obliquus  interms  in  the  spines  of 
the  vertebrae,  but  'to  the  -connection  of  the  ladssU 
vius  with  the  obliquus  extermis  in  the  ribs,  and  to 
a  sudden,  though  a  slight  exertion  of  the  inju- 
<red  muscles  in  preserving  the  halance  when  the 
centre  of  gravity  was  somewhat  changed.  A  proofs 
•that  in  cases  where  the  muscles  are  injured  and 
the  motions  impeded,  we  ought  not  entirely  to 
confine  our  views  to  the  seat  of  the  injury,  but  at- 
tend likewise  to  the  various  muscles  related  by  .at- 
tachment, contiguity,  or  function. 

The  eflfects  of  the  injury  continued  for  a  week  ; 
and  during  that  time  the  pains  were  frequently 
-severely  felt  when  the  motions  and  attitudes  that- 
had  been  prescribed  were  not  regularly  observed. 
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In  this  way,  with  Httle  interruption  to  his  usiial 
habits,  the  cure  was  as  speedy,  and  probably  as 
complete,  as  if  his  whole  system  on  a  sudden  had 
been  made  to  undergo  a  general  change ;  as  if  he 
had  been  bled,  blistered,  and  purged ;  confined  to 
bed  and  a  low  diet,  and  made  to  sleep  by  the  help 
of  opiates  till  signs  of  his  convalescence  appeared. 

The  flexures  observed  in  the  vertebral  column, 
and  which  are  in  general  less  marked  in  the 
young  subject  than  in  the  adult,  are  produced 
chiefly  by  the  action  of  muscles  :  yet  not  produ- 
ced as  if  they  were  merely  accidental  effects,  but 
evidently  as  means  adapted  to  an  end,  contribu- 
ting their  aid  in  enabling  us  to  balance  the  weight 
of  the  body  on  its  centre  of  gravity  when  stand- 
ing or  walking.  The  well  formed  vertebral  co- 
lumn on  the  dorsal  aspect  is,  for  these  reasons,  al- 
ways convex  from  the  os  coccyx  to  the  junction  of 
the  OS  sacrum  with  the  ilia,  then  concave  from  that 
part  of  the  sacfum  atlantad  to  near  the  true  ribs, 
then  convex  as  far  as  the  neck,  then  concave  again 
till  it  reach  the  atlas.  Had  it  been  straight,  the 
centre  of  gravity  would  necessarily  have  been  so 
restricted  in  its  range  between  the  dorsal  and  the 
sternal  aspects,  that  we  could  not  with  steadiness 
hq.ve  supported  the  trunk  on  its  sacral  extremities, 
and  at  the  same  time  have  extended  completely 
the  hip  and  the  knee  joints,  seeing  these  joints 
3nd  the  joint  at  the  ancle  co-operate  with  the  cur- 
vatures of  the  vertebral  columxi,  and,  like  these 
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CTJrvatures,  are  also  .alternately  concave  and  con- 
vex on  the  dorsal  aspect.    For,  if  it  be  obvious  that 
all  the  parts  in  the  opposite  aspects  must  be  in  equili- 
brio  sternad,  dorsad,  dextrad,  and  sinistrad,  it  is  e- 
qually  obvious  that  the  farther  they  extend  in  the 
opposite  aspect,  provided  they  be  manageable,  .the 
more  easily  and  the  more  readily  will  the  balance 
be  maintained ;  as  may  be  seen  by  lengthening 
and  shortening  the  .extent  of  the  pole  by  -w  hich 
the  dancer  balances  ,his  body  on  tlie  tight  or  slack 
rope.    It  is  also  evident,  that  when  any  part 
of  the  body  is  inclined  to  one  side  of  the  centre 
of  gravity,  some  other  pact,  to  pres,erve  .the  equili- 
brium, must  h.e  proportionally  inclined  to  the 
opposite.    Hence,  throwing  the  atlantal  extremity 
of  the  trunk  considerably  sternad  of  the  centre  of 
gravity,  so  as  to  touch  the  ground  with  the  fingers, 
its  sacral  extremity  must  always  be  thrown  pro- 
portionally dorsad,  and  the  heel  and  the.knec  joints 
at  the  same  time  inflected  in  opposite  directions. 
Hence  no  person,  with  the  Jieels  and  the  sacrum 
in  contact  with  a  wall  raised  perpendicular  to  the 
base  on  which  the  heels  are  supported,  can  touch 
.the  ground  with  the  points  of  his  fingers,  and  pre- 
serve his  balance ;  hence  those  spines,  which  are  ve- 
ry much  bent  at  one  of  their  curvatures,  are  gene- 
rally found  proportionally  bent  at  some  of  the  others; 
and  hence  those  spines  which,  in  consequence  of 
disease,  have  their  curvatures  laterad,  have  t,hem 
.alternately  concave  gjid  conyex  on  ,the  latpral  £i?.- 
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pects,  in  the  same  manner  as  the  well  formed 
spines  have  them  on  the  sternal  and  the  dorsal 
aspects. 

Of  the  regular  curvatures,  that  of  the  sacrum  is 
occasioned  by  the  resistance  of  the  ilia  towards  its 
middle,  the  pressure  of  the  column  at  one  of  its  ex- 
tremities, and  the  force  of  the  gluteus  magnus  at 
the  other ; — that  extending  from  the  sacrum  atlan- 
tad  to  near  the  true  ribs,  by  the  vigorous  and  re- 
peated exertion  of  the  sacrolumhales  and  longissimi 
dorsi,  not  only  in  raising  the  trunk  from  the  hori- 
zontal to  the  erect  position,  but  in  preventing  the 
--  centre  of  gravity  from  falling  sternad  of  the  base 
on  which  we  stand  ; — that  of  the  neck,  by  its 
dorsal  muscles,  which  are  always  stronger  and 
more  numerous  than  those  which  are  sternal ; — and 
that  of  the  thorax,  by  ihe  pressure  of  the  parts  si- 
tuated atlantad,  by  the  centre  of  gravity  being 
there  stemad  of  the  centre  of  motion,  by  the  small- 
er size  and  the  shorter  levers,  and  consequently  the 
less  vigorous  exertion  of  its  dorsal  muscles.  This 
last  curvature  is  also  much  increased  m. phthisis  puU 
monalis,  and  in  many  other  cases  of  debility,  where 
the  muscles  that  depress  the  ribs  are  relaxed,  the 
shoulders  elevated,  and  several  muscles  not  usual- 
ly employed- in  enlarging  the  chest,  are  brought  to 
the  aid  of  the  intercostals.    In  such  cases,  it  is 
generally  observed  that  the  balance  is  preserved 
when  standing  or  walking  by  more  than  usual 
degrees  of  inflection  in  the  sacral  extremities' j 
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-while  in  advanced  periods  of  life,  when  the 
humours  are  scanty,  when  the  intervertebral  car- 
tilages are  shrunk,  and  the  vertebral  column  it- 
self is  shorter,  the  whole  is  disposed  to  incline  ster- 
nad,  when  the  knee  and  the  hip  joints  are  still 
more  inflected,  and,  in  many  instances,  a  staff  ren- 
dered necessary  to  preserve  the  balance. 

Nothing  resembling  the  three  first  curvatures 
that  occupy  the  sacral,  lumbar,  and  thoracic  re- 
gions, are  in  general  to  be  found  in  the  vertebral 
columns  of  quadrupeds  or  birds.  From  their  seldom 
assuming  the  erect  posture,  their  more  usual  cen- 
tres of  gravity  and  centres  of  motion  are  situated 
differently  ;  and  hence  in  quadrupeds,  that  remar- 
kable difference  in  the  inclinations  of  the  spinous 
processes  of  their  moveable  vertebrse.    In  the  hu- 
man species,  these  processes  are  all  inclined  to, 
ward  the  sacrum ;  to  which  they  are  drawn  in  pass- 
ing from  the  horizontal  to  the  erect  position,  or  on 
which  they  are  balanced  by  muscular  force  when 
they  are  raised  to  the  perpendicular.    To  the  same 
point  we  sometimes  observe  the  first  of  the  spi- 
nous processes  of  the  sacrum  inclining  atlantad. 
In  quadrupeds,  again,  the  appearance  is  different,  and 
yet  evidently  proceeds  from  a  similar  cause.  The 
spinous  processes  of  both  their  lumbar  and  their 
dorsal  vertebrae  are  regularly  inclmed  to  that 
point  near  the  middle  of  the  column,  whicii  forms 
the  common  centre  of  motion  between  trie  two  ex- 
tremities of  the  trunk  that  are  alternately  raised.' 
and  depressed  in  progressive  motion. 


S^i  Motions  of  the  trunk* 

The  muscles  principally  concerned  in  prodocinj 
ihcse  inclinations  are,  the  latissimi  dorsi,  longissimi 
■dorsi,  sacrolumbales,  the  semispinalcs,  and  muUifidi  spi- 
'iKB :  the  three  first  drawing  the  spinous  processes 
-atlantad,  and  the  two  last  drawing  them  sa- 
crad.  Where  they  all  are  attached  to  the  same 
processes,  and  where  they  draw  with  equal  fre- 
iquency  and  equal  force  in  opposite  directions, 
•the  processes  generally  project  dorsad  ;  where  they 
-are  inclined  sacrad  or  atlantad,  their  degrees  of 
inclination  indicate  the  difference  of  frequency 
-and  force  by  which  they  are  drawn  in  these  oppo- 
site directions.  Hence,  in  examining  these  pro- 
cesses of  the  vertebras,  we  may  in  general  be  able 
to  determine  what  had  been  the  most  usual  inflec- 
tions of  the  vertebral  column,  what  its  principal 
centres  of  motion,  what  its  most  fixed  and  move- 
able points,  and  what  the  attitudes  and  changes  of 
-attitude  to  which  the  animal,  when  in  life,  had 
been  most  accustomed. 

-As  these  processes  are  likewise  calculated  to  in- 
crease the  power  of  the  muscular  levers,  we  are 
often  enabled  to  conjectiure,  from  their  length, 
where  the  power  of  the  lever  had  been  principally 
■employed  to  compensate  the  force  and  bulk  of  the 
muscles.  Thus  in  the  atlantal  extremity  of  the  tho- 
rax, the  spinous  processes  are  considerably  longer 
than  in  any  other  part  of  the  column,  if  the  head 
:i)fi  heavy,  the  neck  long,  horizontally  situated. 
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and  comparatively  slender ;  or  if  the  parts  situated 
atlantad  of  the  centre  of  motion  be  heavier  than 
those  which  are  situated  sacrad,  as  may  be  seen  in 
the  skeletons  of  the  goat,  the  deer,  and  the  horse. 

With  respect  to  the  spinous  processes  of  the 
cervical  vertebrae,  which,  by  means  of  the  splenii^ 
the  seviispinales,  and  viultifidi  spina,  are  inclined 
I  ditierently  in  different  animals,  according  to  the 
different  situations  of  the  points  to  which  they  are 
drawn  with  the  greatest  frequency  and  the  great- 
est force,  we  observe  them  often  to  be  much 
shorter  than  those  of  the  dorsal  or  the  lumbar  ver^ 
tebrae,  particularly  in' cases  where  strong  ligamenta 
Nuchee  are  present  to  support  the  weight  of  the 
head  and  neck,  and  in  those  cases  where  the  head 
is  small,  the  neck  slender,  and  this  neck  elongated 
and  shortened  to  regulate  the  position  of  the  cen- 
tre of  gravity. 

As  great  force  is  seldom  required  to  give  the 
neck  a  lateral  direction  when  properly  suspended 
by  its  ligaments  and  muscles,  the  transverse  pro- 
cesses of  the  cervical  vertebras  are  generally  but 
small,  even  in  animals  of  a  large  size.  On  the 
other  hand,  the  transverse  processes  of  the  lumbar 
vertebras,  are  generally  long,  where  the  muscles  arc 
found  comparatively  slender,  and  yet  where  a 
considerable  force  is  required  to  give  the  column 
a  lateral  direction  in  the  lumbar  region :  they  pro- 
ject laterad,  where  they  are  drawn  with  equal  fre- 
quency and  equal  force  in  opposite  directions;  in 
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many  animals,  laterad  and  atlantad,  where  they 
are  drawn  with  the  greatest  frequency  and  the 
greatest  force  towards  the  atlas.  The  transverse 
processes  of  the  dorsal  vertebrae  are  regulated 
chiefly  by  the  nature  of  the  ribs  with  which  they 
.are  articulated ;  and  the  transverse  processes  of  the  os 
sacrum,  which  in  the  adult  are  always  anchylosed, 
by  the  nature  of  the  pelvis  and  the  ossa  ilia.  In 
the  feathered  tribes  the  ossa  ilia  extend  atlantad  to 
the.  region  of  the  thorax ;  and  in  those  that  fly,  nei- 
ther the  dorsal  nor  the  lumbar  vertebrae  seem  to 
-admit  of  any  sensible  xlegree  of  motion,  that  the 
centre  of  gravity  may  be  more  easily  and  steadily 
regulated,  when  they  are  moved  and  supported  on 
the  wings. 

In  animals,  therefore,  where  the  vertebrse'  are 
distinguished  into  cervical,  dorsal,  lumbar,  sacral, 
and  coccygeal,  we  must  not  expect  general,  per- 
manent, and  discriminating  characters  in  their 
form,  magnitude,  or  articulation ;  in  the  form, 
.magnitude,  the  inclination,  or  number  of  their  pro- 
cesses :  though  where  such  a  distinction  is  to  be 
found,  the  cervical  vertebrae  on  their  lateral  as- 
pects are  generally  known  by  a  passage  for  the 
two  vertebral  arteries ;  the  dorsal  vertebrte,  by  ar- 
ticular surfaces,  where  they  had  been  connected 
with  the  ribs ;  the  lumbar  vertebrae,  by  the  want 
iof  these  characters  ;  the  sacral  vertebrae,  by  a  ge- 
35eral  anchylosis,  while  the  flatness  of  their  bodies 
lon  the  sternal  aspect  will  distinguish  them  from  the 
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i  lumbar,  where  these  are  naturally  anchylosed,  as  in 
birds ;  and  their  transverse  processes  again  from 
the  lumbar,  where  the  lumbar  are  anchylosed  by 
disease,  as  not  unfrequently  happerls  in  the  horse. 
The  coccygeal  vertebrae  in  man  have  no  canal  re- 
sembling that  of  the  spinal  marrow,  and  conse- 

I  quently  are  destitute  of  both  articular  and  spinous 
processes.  The  coccygeal  vertebras  in  birds  have 
both  spinous  and  transverse  processes,  and  very 
nearly  as  free  a  motion  as  the  vertebrae  of  the 
neck,  but  want  a  lateral  passage  for  arteries.  The 
distal  coccygeal  vertebras  in  quadrupeds  are  with- 
out a  canal,  and  have  somewhat  of  a  cylindrical 
appearance  ;  yet  in  many  the  vertebrae  which  are 
nearest  the  sacrum  have  not  only  a  canal,  but  re- 
gular spinous  and  transverse  processes,  the  articu- 
lar being  wanting  or  very  indistinct. 

In  different  animals  the  os  coccyx  has  different 
uses.  In  man  it  contributes  to  support  the  rectum 
and  viscera  of  the  pelvis  ;  in  many  birds,  where 
long  and  broad  feathers  are  attached,  it  serves  to 
direct  their  course  in  the  air,  particularly  in  rai- 
sing and  depressing  the  atlantal  extremity  of  the. 
trunk.  Some  quadrupeds  use  it  as  a  whip  to  de- 
fend themselves  against  troublesome  insects ;  some 
as  a  hand  to  lay  hold  of  an  object  when  secu- 
ring their  position  in  walking  on  branches,  in  sus- 
pending their  bodies,  or  in  springing  from  one 
tree  to  another.  The  grehound  uses  it  in  ba- 
lancing himself  when  running  rapidly,  or  in  turn- 
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ing  suddenly  to  right  or  left ;  the  kangoroo  uses  tt 
to  assist  his  two  sacral  extremities  in  sitting  and 
leaping.  In  short,  animals,  according  to  form, 
structure,  and  circumstance,  use  it  in  a  great  va- 
riety of  ways :  for  defence  and  attack  ;  for  balan- 
cing the  body ;  for  directing,  accelerating,  and  re- 
tarding their  motions ;  and  for  assuming  and  pre- 
serving their  attitudes.  Nor  are  these  the  only 
uses  that  are  known.    By  its  motions  and  chan- 

■  ges  of  relative  position  that  accompany  desires,  ap- 
petites, and  passions,  it  even  becomes  an  index  of 
the  feelings  by  which  the  animal  at  the  time  is 
actuated  ;  and  when  it  is  furnished  with  hairs  or 
feathers,  the  same  feelings  are  also  expressed  by 
different  arrangements  of  these  appendages,  which, 

-  in  cases  where  they  seem  an  incumbrance,  are  at 
least  found  to  be  highly  ornamental,  and  probably, 
were  our  views  less  limited  than  they  are,  would 
also  be  found  to  have  a  relation  to  many  of  the 
more  important  functions  that  are  secretly  going 
on  in  the  system. 

The  difference  of  sex  in  the  human  species  oc- 
casions little  difference  as  to  the  skeleton ;  and 
that  difference  is  scarcely  perceived  till  the  age  of 
puberty,  when  the  female  pelvis  is  somewhat 
more  than  proportionally  enlarged,  the  femora  re- 
moved to  a  greater  distance,  and  other  correspond- 
ing changes  induced  in  the  sacral  extremities, 
that  assist  the  female  more  easily  to  regulate  the 
centre  of  gravity.    The  other  differences  ascri- 
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"bed  by  Soemmcrring:,  to  the  female  skeleton  are 
chiefly  some  marks  of  resemblance  which  it  re- 
tains of  the  foetal  skeleton.     It  has  been  the 
will  of  the  Author  of  Nature,  that  the  head,, 
neck,  a.nd  atlantal  extremities  should  be  propor- 
tionably  larger  in  the  fcEtus  than  in  the  adult ; 
and  this  will  has  been  accomplished  by  a  greater 
degree  of  specific  gravity  bestowed  on  the  head. 
Hence  the  head  is  always  most  dependent  in  the 
liquor  aranii,  and  the  force  of  the  heart  in  propell- 
ing the  blood  towards  that  part  constantly  assisted 
by  the  power  of  gravitation.    In  this  early  state 
the  thorax  is  small,  from  the  want  of  respiration, 
and  from  the  greater  proportional  bulk  of  the  li- 
ver and  intestines ;  the  intestines  not  being  evacu- 
ated when  in  utero   and  thelivet,  besides  receiving 
the  blood  of  the  vena  portarum,  receiving  likewise 
the  greatest  part  of  what  is  returned  from  the  pla- 
centa.   At  the  moment  of  birth  matters  are  chan- 
ged ;  respiration  commences ;  an  expansive  power  is 
made  to  operate  regularly  on  the  thorax.    From  a 
change  of  function,  placental  blood  is  no  longer  re- 
turned to  the  liver.  This  organ  gradually  loses  its: 
proportional  magnitude,  while  a  change  of  posture 
removes  its  pressure,  and  that  of  the  intestines,  from 
the  lungs  and  the  diaphragm  ;  causes  gravitation  to 
resist  the  blood  in  flowing  to  the  head  and  atlantal 
extremities,  but  makes  it  co-operate  with  the  force 
af  the  heart  in  propelling  it  to  the  pelvis  and  sacrai 
extremities ;  which  now,  having  no  umbilical  arte- 
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lies  to  diminish  the  current  or  its  momentum,  are 
found  to  increase  rapidly  in  their  turn,  until  they 
arrive  at  the  destined  proportions  of  the  adult. 
The  farther  changes,  and  the  extent  to  which  they 
may  be  carried  in  advancing  to  maturity,  will  de- 
pend much  on  the  frequency  and  vigour  with  which 
the  different  muscles  are  exerted  in  performing 
their  share  of  the  different  functions,  respiration, 
digestion,  circulation,  secretion,   nutrition,  &c. 
Proportioned  to  this  frequency  and  vigour  of  ex- 
ertion, the  bones  will  be  more  or  less  marked  by 
the  muscles ;  and  proportioned  to  the  changes  of 
circumstance  and  action,  the  general  appearance 
and  proportions  of  the  skeleton  will  deviate  more 
or  less  from  that  of  the  foetus  :  to  which  skeleton 
we  should  always  have  recourse  in  explaining  the 
greatest  number  of  differences  that  exist  between 
the  male  and  female  skeletons  of  the  more  advan- 
ced periods  of  life. 
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OF  THE  MOTIONS  OF  THE  TRUNK  ON  THE 
HEAD,  NECK,  AND  THE  FOUR 
EXTREMITIES. 


1  HE  motions  of  the  trunk  on  the  head  and  neck 
are  perfoi-med  by  exactly  the  same  muscles  that 
move  the  head  and  neck  on  the  trunk  *,  with  this 
difference,  that  the  fixed  points  are  changed. 
Whence  the  muscles,  as  to  the  sacral  and  atlantal 
aspects,  dmw  their  now  moveable  points  in  direc- 
tions opposite  to  those  of  their  points  that  were  for- 
merly moveable  ;  and  the  muscles  that  rolled  the 
atlas  dextrad  on  the  vertebra  dentata,  now  roll  the 
vertebra  dentata  sinistrad  on  the  atlas.  In  other 
respects  the  dorsal  muscles  still  inflect  dorsad;  the 
sternal,  sternad ;  and  the  lateral,  laterad :  those' 
which  are  motors  being  always  moderated  by  thd 
muscles  occupying  the  opposite  aspect,  and  direct^ 


*  See  p.  313.  31-6.  3j8.  320. 
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ed  by  those  which  occupy  the  two  aspects  that  re- 
main. The  same  observations,  with  a  change  of 
language,  may  also  be  extended  to  the  several 
muscles  of  the  extremities  :  for,  whatever  be  their 
moveable  or  fixed  points,  the  same  muscles  always 
continue  to  perform  the  like  office  as  flexors,  ex- 
tensors, adductors,  abductors,  rotators ;  and  when 
acting  in  any  capacity  as  motors,  have,  in  that  ca- 
pacity, at  all  times  the  same  moderators  and  the 
same  directors. 

By  the  motions  of  the  head,  neck,  and  extremi- 
ties, the  trunk,  independent  of  its  own  proper  mo- 
tions, may  be  pushed  from  an  object,  or  drawn  to- 
wards it ;  moved  upwards,  downwards,  backwards, 
forwards;  to  the  right,  or  to  the  left ;  or,  combining 
with  these  its  own  proper  motions,  may  be  whirled 
round  on  the  heels  like  a  top,  rolled  on  the  ground 
in  the  manner  of  a  cylinder ;  or,  heels  over  head, 
be  made  to  turn  Hke  the  wheel  of  a  chariot  rolling 
on  its  axis.  Thus,  by  nameless  and  numberless 
combinations  of  flexions,  extensions,  adductions, 
abductions,  rotations,  varying  as  to  force,  num- 
ber, and  extent ;  or  as  to  velocity,  the  periods  of  du- 
ration, and  orders  of  succession,  the  human  body- 
may  exhibit  phenomena  calculated  to  astonish  the 
myologist  himself,  and  may  force  him  to  acknow- 
ledge that  the  muscular  system,  as  varied  by  dis- 
ease, habit,  study,  and  original  bias,  may,  in  both 
its  voluntary  and  involuntary  functions,  produce  ef- 
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fects  of  which  he  has  not  formed,  and  possibly 
may  never  be  able  to  form,  any  adequate  concep- 
tion. 


CHAP.  V. 

OF  THE  MOTIONS  OF  THE  ATLANTA!' 
EXTREMITIES. 


The  motions  of  an  atlantal  extremity  are  those 
of  its  clavicle,  scapula,  humerus,  ulna,  radius,  car- 
pus, metacarpus,  and  digital  phalanxes ;  which  se- 
veral motions  taken  collectively,  and  yet  as  con- 
fined to  those  particular  lines  of  direction  that,  by 
way  of  eminence,  come  to  be  noticed  in  the  fol- 
lowing sections,  will,  independently  of  any  other 
!  motions,  and  of  all  the  varieties  necessarily  re- 
!  suiting  from  a  difference  of  force,  velocity,  extent, 
;and  order  of  succession,  amount  to  at  least  seventy 
'Snd  upwards. 
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SECT.  I. 

MOTIONS  OF  THE  CLA-VICLE. 

The  motions  of  the  clavicle  are, 

Atlantad, 
Sacrad, 
Sternad, 
Dorsad, 

t>r  combinations  of  these  motions.  The  muscles 
which  perform  them  are  of  two  kinds ;  those  which 
act  directly  on  the  clavicle,  and  those  which  move 
it  by  acting  through  the  medium  of  the  scapula 
and  sternum.    Of  the.  first  kind  are  the 

Directions  of  action, 

Subclaviufi"*,  Sac.  stcr.  mesiad. 

Pars  Etcrno-cleido-mastoidct  *,  At.  dor.  latcrad. 

Pars  trapezii,  scu  cucuUaris  *,  At.  dor.  mesiad. 

Pars  pectoralis  *,  Humerad. 

Pars  deltoidis  *,  Humerad. 

The  Other  muscles  will  be  enumerated  in  treating 
of  the  motions  of  the'  scapula  and  sternum.  It  is 
•from  the  articular  connections  of  the  clavicle 
with  these  two,  and  from  its  muscular  connec- 
tions with  the  head,  that  it  is  so  difficult,  in 
cases  of  fracture,  to  preserve  its  separated  parts 
in  contact,  and  to  guard  sufficiently  against  the 


*  S^e  page  i8J» 
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circumstances  that  retard  the  union.   It  is  irae,  the 
particular  situation  of  the  fracture  may  occasion 
some  diflerence,  according  as  the  part  where  it 
chances  to  be  is  subjected  to  motion  more  or  less 
extensive ;  but,  be  the  motion  extensive  or  not, 
some  degree  of  motion  is  next  to  unavoidable^:  iB'e 
motions  of  the  head  are  insensibly  induced  by  the 
objects  around  us  attracting  the  senses ;  the  mo- 
tions of  the  sternum  are  intimately  connected 
with  those  of  respiration,  which  is  constant,  from 
instinct ;  while  those  of  the  scapula,  as  connected 
with  the  humerus,  m-&  not  only  frequent  but  ex- 
tensive, from  habit :  and  yet  after  all  a  luxation  of 
the  bone  is  more  to  be  dreaded  even  than  a  fracture. 
From  its  being  susceptible  of  very  little  motion 
1  distinct  from  that  of  the  scapula  and  sternum,  and 
ithe  motions  of  these  but  seldom  corresponding  in 
(extent  and  direction,  if  luxated  at  either  of  its 
!two  extremities,  the  ligaments,  from  the  weakness 
lof  their  vital  energy,  cannot  soon  be  .  restored, 
iwhile  all  the  causes  that  retard  the  union  in  cases 
(of  fracture  operate  more  powerfully  in  those  of 
iluxation.    And,  hence,  it  has  probably  been  with 
:a  view  to  prevent  such  an  accident,  that  the  pec- 
Uoralis  and  sterno-cleido-mastoideiis  at  the  one  extra- 
imity,  and  the  cucullaris  and  deltoides  at  the  other, 
fhave  been  made  each  to  extend  their  attachments 
lacross  these  joints,  in  order  that  the  two  extremities 
fof  the  clavicle  might  be  regularly  moved  along 
^With  the  bones  with  which  they  are  articulated, 
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their  relative  situaticvns  so  far  preserved,  the  jointsi 
strengthened,  the  motions  performed,  and  luxation 
in  ordinary  cases  prevented.    When  that  does  oc- 
cur, the  greatest  inconveniency  is  always  felt 
when  iL  occurs  at  the  acromion,  whose  motions 
are  extensive.    In  a  certain  case,  I  have  seen  it 
for  three  years  now  at  the  sternum  occasionally 
and  slightly  obstructing  the  extent,  vigour,  and 
steadiness  of  the  motions  of  both  the  scapula  and  ' 
humerus,  but  at  no  time  preventing  them  entirely, 
pxceptwhen  the  parts  were  morbidly  sensible. 


SECT.  11. 

MOTIONS  OF  THE  SCAPULA. 

In  most  animals  where  clavicles  are  wanting,  the 
scapulsE  lie  on  the  lateral  aspects,  the  heads  point- 
ing sternad,  the  bases  dorsad,  and  the  fibs,  from 
the  two  opposite  sides  of  the  vertebral  column, 
tending,  as  they  meet,  through  the  medium  of  their 
cartilages,  to  form  an  acute  angle  at  the  sternum. 
Where  clavicles  are  present,  the  heads  of  the  sca- 
pulcB  are  removed  farther  from  the  mesial  line, 
the' thorax  is  rounder,  the  atlantal  extremities  pla- 
ced at  a  greater  proportional  distance,  and  sus- 
ceplible  of  a  greater  variety  of  motion.  In  man, 
where  the  clavicles,  with  the  intermediate  bone  of 
the  sternum,  greatly  exceed  that  diameter  of  the 
|runk  where  they  are  situated,  the  two  scapulae 
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are  removed  from  the  lateral  aspects  to  the  dorsal, 
and  with  their  heads  pointing  atlantad,  laterad,  me- 
siad,  and  sternad,  and  their  bases  sacrad,  mesiad, 
and  dorsad,  admit  of  a  certain  change  of  situation, 
not  only  in  directions  atlantal  and  sacral,  but  ster- 
mesi-lateral  and  dorsa-mesial.  The  Humeri  also, 
from  this  position  of  the  two  scapula?,  mfij  not 
only  be  moved  atlantad  and  sternad,  but  stretch- 
ed in  abduction  directly  laterad,  or  inflected 
dorsad  till  their  distal  extremities  shall  meet  oppo- 
site to  the  mesial  plane.  The  advantage,  therefore, 
of  the  two  clavicles  is  to  afford  the  atlantal  extre- 
mities a  greater  variety  ar  d  latitude  of  motion,  as 
may  be  seen  in  all  the  red-blooded  animals  that  fly  j 
and  if  it  be  true  that  certain  animals  can,  without 
clavicles,  lay  hold  of  objects  with  the  digital  pha- 
lanxes of  these  extremities,  and  can  use  them  oc- 
casionally to  climb,  dig,  or  rake  the  ground,  it  is 
also  true  that  the  animals  which  have  clavicles, 
and  which  are  disposed  for  similar  operations,  can, 
cateris  paribus,  perform  them  with  more  apparent 
facility,  and  in  a  greater  variety  of  ways. 
The  motions  of  the  scapula  are, 

Atlantad, 
Sacrad, 

Ster-mesi- laterad, 

Dorsa-meslad, 

Rotatory, 

or  combinations  of  these  motions. 

In  moving  sternnd,  as  it  cannot  reach  to  th^ 
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mesial  plane  on  account  of  the  clavicle,  it  must 
follow  a  direction  that  is  ster-mesi-lateral ;  and 
when  its  base  approaches  that  plane  on  the  dorsal 
aspect,  compelled  by  the  ribs,  it  must  move  in 
a  course  that  is  doysa-mesial.  Its  rotatory  motions 
are,  when  it  rolls,  as  it  were,  on  an  axis  perpen- 
dicular to  its  plane,  when  its  acromion  i?  moved 
atlantad  and  its  base  sacrad^  or,  vice  versa,  the  base 
atlantad  and  acromion  sacrad  at  the  same  time ;  or 
when  it  rests  on  the  ribs  as  on  a  fulcrum,  with  its 
head  and  base  alternately  approaching,  and  alter- 
nately receding,  from  the  peripheral  aspect  of  the 
thorax. 

The  muscles  by  which  these  motions  are  per-, 
formed  are  the 


assisted  occasionally,  through  the  medium  of  \h% 
humerus,  by  the 


Trapezius*, 


Directions  of  action. 
At.  dor.  mcsiad.    Dor.  mc- 
siad.    Sac.  dor.  meslad. 


Rhomboidei  *, 


At.  dor.  mesi'ad. 
At.  ster.  laterad. 
Sac.  ster.  mesiad. 
Sac.  ster.  laterad, 


Levator  scapulas  *, 
Serratus  anticus  *, 
Serratus  magnus  *, 


Latissimus  dorsi  \ 
Pectoralis  f , 


Sac.  dor.  mesiad. 
At.  Bter.  mesiad.    Sac.  ster. 
mesiad. 


•  Vide  scapulae^  p.  i86. 


^  Vide  claviculac,  p.  187, 
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:and,  through  the  medium  of  the  clavicle,  by  the 

Subclavius  *,  Sac.  ster.  mesiad. 

In  attending  to  the  directions  of  their  action,  the 
:  reader,  it  is  hoped,  will  not  forget  that  it  is  here, 
;as  every  where  else,  each  muscle  belonging  to  a 
group,  and  acting  in  the  same  general  direction,  acts 
inotwithstanding  in  a  direction  specifically  its  own : 
I  Or,  in  other  words,  every  general  direction  of  ac- 
1  tion  is  more  or  less  specifically  varied  by  each  mus- 
,  cle  that  acts  in  that  same  general  direction. 

The  Base  is  moved  Sacrad, 
The  Acromion,  Atlantad, 
The  Whole,  Dorsa-mesiad, 
by  the  trapezius. 
The  Base,  Sacrad, 

Sternad, 

Laterad, 

by  the  serratus  magnu§  ^ 

Atlantad, 

Sternad, 

Laterad, 

by  the  levator  scapular* 
The  Acromion,      Atlantad,  &c. 

by  the  trapezius; 
Sacrad, 
Sternad, 
Mesiad, 

by  the  serratus  antieus,  and 
the  pectoralis  (costen  and  sternen  portions  f )  ; 


*  Vide  humeri,  p.  188. 

f  The  claviculcn  portion  of  the  pectorah's  being  unable  te 
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Sacrad, 

Dorsad, 

Mesiad, 

by  the  latissimus  dorsij 

Sacrad, 
Sternad, 

by  the  subclavius. 
When  the  acromion  is  drawn  sacrad,  sternad, 
and  mesiad  by  the  pectoralis  and  serratus  amicus^ 
it  is  always  brought  in  the  mesial  direction  nearer 
'  to  the  ribs;  whiJe  the  base,  receding  both  from  the 
libs  and  the  mesial  plane,  projects  in  a  line  more 
directly  dorsad.    On  the  other  hand,  when  the 
base  is  drawn  to  the  mesial  line  on  the  dorsal  as- 
pect by  the  trapezius,  by  the  two  rhornhoidsi,  and  by 
the  latissimus,  which  must  always  act  through  the 
medium  of  the  humerus,  the  base  is  observed  to 
approach  the  ribs,  while  the  acromion  is  seen 
receding  laterad  and  dorsad.    In  these  motions 
the  scapula  rests  on  the  side  as  on  a  fulcrum, 
with  its  head  and  its  base  moving,  like  the  two 
extremities  of  a  balance,  in  opposite  directions. 
These  changes  may  easily  be  perceived  when  the 
humerus  is  abducted,  considerably  elevated,  and 
moved  alternately  sternad  and  dorsad ;  or  they 
may  be  perceived  in  attempting  to  touch  the 
base  of  the  scapula  with  the  fingers  belonging  to 


aficct  the  acromion,  as  it  indirectly  derives  its  fixation  fropi  the 
SBUscles  of  the  scapula. 
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its  own  extremity,  and  afterwards  in  bringing 
the  humeri  to  meet,  or  the  two  fore-arms  to  cross 
one  another  on  the  dorsal  aspect. 

As  none  of  the  motions  belonging  to  the  sca-^ 
pula  are  ever  performed  by  a  single  muscle,  v/hen 
the  scapula  is  moved  directly  atlantad,the  atlantal 
forces  acting  on  the  base  and  acromion  are  the 
motors,  the  dorsa-mesial  and  ster-mesi-lateral  the 
directors,  and  the  sacral  forces  the  moderators; 
when  moved  sacrad,  the  same  forces  continue  the 
directors,  the  atlantal  forces  become  moderators,  and 
the  sacral  the  motors. 

When  it  is  moved  dorsad  and  mesiad,  the  dor* 
sa-mesial  forces  are  the  jnotors,  the  atlantal  and 
sacral  the  directors,  and  the  ster-mesi-lateral  the 
moderators  ;  the  mesial  forces  in  these  cases  being 
moderated  by  the  ribs.  When  moved  in  the  ster- 
mesi-lateral  direction,  the  ster-mesi-lateral  forces 
are  the  vwtors,  the  atlantal  and  sacral  continue  the 
directors,  and  the  dorsa-mesial  become  the  mode- 
rators. 

When  it  rolls  on  an  axis  perpendicular  to  its 
plane,  when  the  base  is  elevated,  and  acromion^ 
depressed,  or,  mce  versa,  the  atlantal  and  sacral  for- 
ces of  the  base  and  acromion  become  alternately 
moderators  and  motors ;  the  dorsa-mesial  and  ster- 
na-lateral, in  these-  cases,  being  always  the  di- 
rectors. 

In  these  motions,  where  it  moves  like  a  balance 
it  rests  upon  the  side,  the  sacral  and  atlantal 
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forces  are  directors,  the  dorsa-mesial  and  ster-mesi. 
lateral  alternately  the  moderators  and  mott>rs. 

When  the  scapula  is  fixed,  and  the  trunk  move- 
able, the  fixed  points  of  the  muscles  being  chan- 
ged, the  directions  of  their  action  will  be  the  op- 
posite of  what  they  were  when  they  moved  the 
scapula. 

When  the  scapula  is  meant  to  form  a  stea- 
dy support  for  the  humerus,  its  antagonist  mus- 
cles are  made  to  act  with  an  equal  force,  or  to 
moderate  one  another  with  the  steadiness  required. 

When  the  humerus  is  brought  to  nearly  a 
straight  line  with  the  spine  of  the  scapula,  and  the 
humerus  and  spine  preserved  in  the  same  relative 
position,  that  rolling  of  the  scapula,  where  the  base 
is  drawn  sacrad  and  sterna d,  and  the  acromion  at- 
lantad  and  dorsad,  will  bring  the  humerus  to  a. 
line  nearly  parallel  to  the  axis  of  the  trunk.  In 
short,  that  motion  where  the  elbow  or  distal  extre- 
mity  of  the  humerus  is  brought  to  a  level,  or  nearly 
to  a  level,  with  the  crown  of  the  head,  can  never 
be  performed  without  the  rotatory  motion  of  the 
scapula. 

In  mentioning  the  uses  of  the  scrratus  magnus  and 
levaUr  scapula,  Winslow  maintains,  that  those 
muscles  which  depress  the  base  elevate  the  acro- 
mion, and  vice  versa.  In  examining  the  rota- 
tions, I  have  seen  indeed  that  those  muscles  which 
depress  the  base  and  those  which  are  destined  to 
elevate  the  acromion,  are  made  to  act  at  the  same 
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time ;  but  I  have  not  seen  the  depression  and  ele- 
vation follow  one  another  as  necessary  consequen- 
ces;  nor  can  I  possibly  conceive  how  they  should, 
as  the  rotation  is  round  only  an  imaginary  axis. 
Albinus  is  silent  as  to  this  opinion  of  the  justly  es- 
teemed and  celebrated  Winslovv ;  and  as  to  an- 
other opinion  of  Winslow's,  that  this  serratus  can 
never  be  a  muscle  that  assists  inspiration,  Albinus 
supposes,  that  when  the  scapula  in  its  usual  situa- 
tion is  a  fixed  point,  the  seven  atlantal  heads  of 
this  muscle  depress  the  ribs  to  which  they  are  at- 
tached ;  because,  in  following  a  course  nearly  si- 
milar to  that  of  their  ribs,  they  happen  to  form  an 
acute  angle  with  their  sacral  margins.  The  conse- 
quence, however,  and  it  cannot  be  denied,  must 
be  somewhat  different  when  the  scapula  is  eleva- 
ted; and  Haller  found  that  this  elevation  regularlj 
took  place  in  laborious  respiration. 


SECT.  nr. 

MOTIONS  OT  THE  HUMERUS. 

In  describing  these  motions,  we  shall  have  but 
little  use  for  the  terms  denoting  the  several  aspects 
of  the  trunk;  and, as  the  directions  of  muscular 
action  may  here  be  inferred  from  the  attachments 
and  functions  described,  it  will  scarcely  be  neces- 
sary to  deviate  from  our  plan  by  here  introducing 
myographical  narration,  and  mentioning  in  detail 
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those  fascise  and  ligaments  required  only  in  parti- 
cular circumstances  to  prevent  inordinate  degrees 
of  relaxation,  or  too  great  changes  of  relative  posi- 
tion. It  may  be  sufficient  to  observe  in  general, 
that  these  principally  belong  to  muscles  that  have 
a  number  of  functions  to  perform,  or  actions  to' 
moderate,  and  more  especially  if  the  muscles  be 
connected  with  two  or  more  joints  that  admit  of 
varied  and  extensive  motion ;  in  which  cases  the 
tension  of  the  fasciee,  which  are  made  to  answer 
the  purpose  of  bandages,  is  frequently  regulated 
by  carneous  fibres  attached  to  them  either  by  ori- 
gin or  insertion. 

The  motions  of  the  humerus  are  those  of 

Extension, 

Flexion, 

Abduction, 

Adduction, 

Rotation, 

or  combinations  of  these  motions ; — • 

Extension  carrying  the  humerus  sternadj 

Flexion,  dorsad  ; 

Abduction,  laterad  ; 

Adduction,  raesiad  ;  and 

Rotation  turning  it  round  on  its  axis. 

This  last  motion  is  of  two  kinds.  When  the  arm 
is  extended,  and  the  palm  of  the  hand  is  made  to 
Test  on  the  side  of  the  thigh,  that  motion  which 
in  the  fore-arm  is  called  supination,  and  by  which 
the  thumb  is  turned  outward  or  laterad,  is  rotation 
radiad.,  and  the  contrary  motion  rotation  ulnad. 
These  rotations  may  be  performed  in  a  state  of  ex-t 
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tension,  flexion,  abduction,  or  adduction  ;  as  ab- 
duction and  adduction  may  be  performed  in  a 
state  either  of  extension  or  flexion,  and,  vice  ver^ 
sa,  extension  and  flexion,  in  a  state  either  of  ab^ 
duction  or  adduction. 

The  muscles  by  which  these  functions  are  per-.- 
formed,  are  the 

Deltoides  *, 
Biceps  brachii  *, 
Coraca-brachialis  *, 
Supraspinatus  *, 
Infraspinatus  *, 
Teres  minor  *, 
Teres  major  *, 
Latissimus  dorsi  *. 
Pectoralis  *, 

Caput  longum  tricipitis  brachii  *. 

The  extensors  are  the 

Deltoides  (acromien  and  claviculen  portions)^ 

Supraspinatus, 

Infraspinatus, 

Subscapularls, 

Biceps  brachii, 

Coraco-brachiaHs, 

pectoralis  (claviculen  portion). 
The  spino-scapuleji  portion  of  the  deltoides  is  a 
flexor ;  the  functions  of  the  supraspinatus  can  hard- 
ly be  mistaken ;  and  as  for  the  infraspi7iatus  and 
subscapularis,  they  are  both  extensors  in  a  small 
degree  when  the  humerus  is  elevated  in  a  plane 
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parallel  to  that  of  the  scapula;  thougk  whefi  it  is 
rolled  radiad  or  ulnad,  the  power  of  the  one  will 
be  necessarily  increased  proportionally ^s  that  of 
the  other  is  diminished  ;  the  length  of  lever,  and 
degree  of  contractility  in  any  given  action  of  a 
^nuscie  depending  on  the  change  of  relative  situa- 
tion, and  the  other  functions  in  which  it  is  con- 
cerned. 

The  biceps,  which  I  have  oftener  than  once  seen 
receiving  a  third  head  from  the  humerus,  being  a 
flexor  and  supinator  of  the  fore-arm,  and  at  the 
same  time  a  tensor  of  its  fascia,  its  effects  on  the 
humerus,  upon  which  it  acts  only  indirectly,  will 
be  partly  modified  by  the  changes  in  the  relative 
position  of  the  radius;  its  head,  from  the  margin  of 
the  glenoid  cavity,  when  rolled  radiad  along  with 
the  humerus,  becoming  more  powerful  as  an  ab- 
ductor, and  in  some  measure  a  rotator  ulnad. 

The  whole  of  the  pectoralis  is  an  adductor,  and 
if  not  resisted  by  the  flexors  and  abductors,  and*, 
particularly  by  the  latissmus  darsi,  would  draw 
the  humerus  sternad  and  mesiad  as  far  as  the  ster-- 
num,  or  even  beyond  it.  As  the  humerus,  how^ 
ever,  during  extension,  is  moved  in  planes  extend- 
ing from  the  mesial  to  the  dorsal  aspect ;  and  as  all 
these  extensors,  excepting  the  pectoraHs,  are  like- 
wise calculated  to  move  it  in  planes  between  the 
mesial  and  lateral  aspects,  they  in  all  cases  would 
produce  abduction  as  well  as  extension,  v/ere  they 
not  moderated  by  the  adductors. 


ATLANTAL  EXTREMITIES. 


The  flexors  are  the 

Deitoides  (spino-scapulen  portion), 
Teres  major^ 
Teres  minor, 

Triceps  brachii  (long  head  of), 
Latissimus  dorsi. 

Should  any  be  surprised  why  the  teres  minor 
.  here  enumerated  among  the  flexors,  and  the  infra- 
.spincitus  among  the  extensors,  considering  that  they 
:  are  so  closely  united  in  their  origin,  their  course, 
and  their  termination,  that  A^'esaHus  has  described 
;  them  as  one  muscle,  it  may  be  observed,  that  two 
parts  of  the  same  muscle  may  have  diffevent  func- 
tions; or,  indeed,  without  any  reasoning  or  hypothe- 
;sis,  that  one  of  these  muscles  is  actually  relaxed 
\^hile'  the  other  is  stretched  during  extension;  ari  ef- 
fect that  could  not  possibly  arise  frorti  any  other 
'  cause  than  from  their  acting  at  the  same  time  on  op- 
posite sides  of  the  centre  of  motion,  just  as.  two  cords 
attached  to  a  balance  supported  upon  the  edge  of  a 
knife,  will,  if  they  be  drawn  towards  the  knife, 
move  the  balance  in  opposite  directions,  although 
'they  be  parallel  dnd  almost  in  contact,  with  no- 
thing but  the  edge  of  the  knife  interposed. 

To  prevent  mistakes,  I  must  here  add,  that  all 
the  extensions  and  fiexions  of  the  humerus,  as 
may  be  seen  in  the  living  body,  are  regularly  ac- 
1  companied  with  corresponding  motions  of  the  sca- 
pula :  the  base  moving  sternad,  and  the  acromion 
I  dorsad,  during  the  exter^sions ;  and  vice  versa,^  in 
•  contrary  directions  during'  the  flexiofts,  if  these  be 
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performed  in.  a  state  of  adduction,  or  in  a  plane  near-  "  I 
ly  parallel  to  the  mesial  plane.  If  performed,  how-  1 
ever,  in  a  state  of  abduction,  the  scapula  is  seen  | 
moving  alternately  dorsa-mesiad  and  ster-mesi-  \ 
laterad,  with  its  middle  part  pressing  on  the  thorax^ 
and  its  head  and  its  base  moving  like  the  two  ex- 
tremities of  a  balance,  alternately  approaching  and 
receding  from  the  ribs. 
The  abductors  are  the 

Dcltoidcs, 

Supraspinatusj. 

Lifraspinatus, 

Subscapularia, 

Biceps  brachii, 

Coraco-brachialis* 

It  already:  has  been  noticed,  that  all  tlie  exten-- 
sors,  except  the  pecto rales,  are  calculated  to  move 
the  humerus  laterad,  or,  in  other  words,  in  a  plane  i 
approaching  to  that  of  the  scapula ;  and  would  i 
consequently,  therefore,  produce  an  abduction,, 
were  they  not  restrained  by  the  adductors.  From 
this  circumstance,  the  enumeration  of  the  extensors 
undof  the  abductors  is  nearly  the  ^ame,  with  the  dif- 
ference only,  that  the  spino-scapulen  portion  of  the 
cleltoides,.  from-  being  a  llexor,  is  not  enumerated 
•among  the  extensors,  nor  the  claviculen  portion  of 
the  pectoralis  among  the  abductors. 

The  adductors  are  the 

-  Directio?is  of  action. 

Pectoralis,  At.  ster.  mcsiad.    Sac.  stcr.  meilad* 

'Latissimus  dorsi,    ,  Sac.  dor.  mcsiad. 
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When  these  two  act  with  equal  forces  sternad  and 
Lclorsad,  they  will  move  the  humerus  at  right  angles 
tto  the  mesial  plane  ;  or  if  one  of  them  act,  as  the 
ipectoralis,  and  draw  the  humerus  till  it^  distal 
eextremity  meet  the  mesial  plane  at  the  sternum, 
tthe  latissimus  dorsi,  by  drawing  dorsad,  will  press 
[the  distal  extremity  to  the  thorax.  On  the  other 
rhand,  if  the  humerus  be  drawn  mesiad  and  dorsad 
[by  the  latissimus,  its  distal  extremity  will  be  press- 

to  the  dorsal  part  of  the  thorax  by  the  pectora- 
lis.  None  of  these  motions  can,  however,  be  per- 
iformed  without  corresponding  motions  of  the  sca- 
■pula,  whose  head,  excepting  in  the  rotatory  mo- 
tions, generally  follows  to  a  certain  extent  the 
motions  of  the  humerus. 

When  the  extensors,  the  abductors,  the  flexors, 
Bnd  the  adductors  act  to  the  same  degree  of  ex- 
itent,  and  also  in  the  same  order  of  succession  in 
which  they  are  inserted  around  the  humerus,  the 
(humerus  will  describe  the  circumference  of  ?, 
xone,  the  base  of  which  is  towards  the  elbow,  and 
[the  apex  of  which  extends  to  the  scapula;  the  pec- 
:toralis  moving  the  whole 

Sacrad, 
Mesiad,  and 
Sternad  ; 
Then,  Sternad, 

Mesiad,  and 
Atlantad, 
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till  it  come  within  the  sphere  of  the  extensors  and 
of  the  abductors,  which  will  move  it 

Atlantad, 
Laterad,  -ind 
Dorsad  ; 

and  then  deliver  it  over  to  the  flexors,  which  will 
move  it 

Dorsad, 
Mesiad,  and. 
Sacrad  ; 

until  it  again  come  within  the  sphere  of  the  pec- 
toralis,  which  will  move  it  round  as  it  did  before. 

This  compound  motion  will  serve  to  explain, 
why  part  of  the  adductors  should  be  extensors^ 
why  part  of  the  extensors  should  be  abductors, 
why  part  of  the  abductors  should  also  be  flexors, 
and  why  the  flexors  should  naturally  run  into  part 
of  the  adductors.  In  such  a  motion,  it  must  be  ob- 
vious, that  the  motor  forces  in  any  given  part  ot 
the  circle  will  always  be  moderated  by  those  which 
are  opposite,  and  directed  by  those  that  act  in  a 
plane  at  right  angles  to  the  moderating  forces. 

The  rotators  radiad  are  the 

Supraspinatus, 
Infraspinatus, 
Teres  minor, 

Deltoides  (spinoscapulen  portion),  and  the 
Coraco-brachialis  (to  a  small  extent,  and  only  when 
the  humerus  has  been  rolled  ulnad). 

The  rotators  ulnad  are  the  ■ 

Subscapularis-, 

Deltoides,  (claviculea  portion)  j 
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and  when  the  humerus  has  been  rolled  radiad,  the 

Latiss^mu^■  dorsi", 
Teres  major,  and 

Pectoralis  (to  a  small  extent,  however,  and  only 
at  the  commencement  of  the  rotation). 

In  rolUng  the  arm,  the  rotators  radiad  co-ope- 
irate  with  the  muscles  called  supinators;  the  rota- 
itors  ulnad,  with  the  pronators.  To  know,  there- 
:fore,  the  extent  of  motion  which  is  produced  by  . 
tthe  different  rotators,  let  the  humerus  be  held  close 
tto  the  side;  and  after  pronation  and  supination 
lhave  taken  effect  to  their  fullest  extent,,  let  the 
^arm  be  extended  in  a  state  of  abduction,  and  with 
tthe  eye  directed  to  the  hand  examine  how  much  of 
irotation  is  added  by  the  muscles  of  the  himierus, 
[\t  will  be  found  that  the  radial  rotators  add  ver^ 
llittle ;  the  ulnar  rotators  often  a  semicircle. 

Considering  the  great  variety  of  functions  which 
tthe  muscles  belonging  to  the  joint  at  the  shoulder 
lhave  to  perform,  and  considering  likewise-  that 
teach  of  these  muscles  performs  the  difl'erent,  func- 
ttions  assigned  to  them  in  different  degrees,  it  often 
irequires  no  small  share  of  attention  and  accuracy 
tto  demonstrate  clearly  their  more  obscure  and 
^subordinate  functions.  Let  us  take,  for  instance, 
tthe  spino-scapulen  part  of  the  deltoides,  which  is 
;z  flexor,  an  abductor,  and  rotator  radiad.  The 
imethod  usually  adopted  by  anatomists  to  ascertain 
tthe  particular  motions  which  this  or  any  muscle 
]had  performed  in  the  living  body,  is  to  preserve 
iits  relative  situation  with  all  the  connections  that 
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affected  its  functions,  and  then  to  try,  by  moving 
the  bone  in  different  directions,  to  discover  those 
particular  positions  in  which  the  fibres  are  stretched 
or  relaxed.  Now  the  fibres  of  this  part  of  the  del- 
toides  may  be  relaxed  in  a  state  of  abduction, 
flexion,  or  rotation,  and  the  humerus  may  be  pla- 
ced in. all  these  states  at  the  same  time;  the  diffi- 
culty then  will  be,  to  ascertain  what  particular  de- 
gree of  relaxation  was  occasioned  individually  by 
the  separate  states.  To  know,  for  example,  the 
degree  of  relaxation  from  rotation  radiad,  or  whe- 
ther any  relaxation  is  produced,  the  humerus  must 
previously  be  rolled  ulnad,  and  then  radiad,  with- 
out either  abduction  or  flexion,  and  without  any 
change  in  the  previous  state  of  extension  or  ad- 
duction ;  for  if  abduction  or  flexion  tp,ke  place,  a 
relaxation  may  be  ascribed  to  the  rotation,  which 
does  not  belong  to  it ;  or  if  farther  extension  and 
adduction  take  place,  the  relaxation  which  would 
follow  as  a  consequence  of  the  rotation  might  be 
prevented.  In  short,  the  anatomist,  in  designing  to 
produce  a  simple  motion,  may  inadvertently  pro- 
duce a  compound,  and  ascribe  the  effects  which 
he  afterwards  sees  to  the  motion  which  he  had  in- 
tended to  perform  ;  although  the  effects  be  the 
consequences  of  a  motion  which  he  never  had  in- 
tended, and  of  which  he  might  never  have  form- 
ed an  idea.  In  making  these  remarks,  let  it  not 
be  supposed  that  I  allude  to  the  errors  of  others. 
The  diffidence  I  feel,  and  the  caution  I  have  learn- 
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ed  in  examining  muscles  with  a  view  to  ascertain 
the  nature  of  their  functions,  have  chiefly  arisen 
from  comparing  my  later  and  earlier  observations, 
and  from  detecting  instances,  not  a  few,  of  my  own 
inadvertency  and  want  of  attention  to  minute  cir^ 
cumstances,  that  are  apt  to  escape  the  notice  of  a 
person  not  practised  in  conducting  these  kinds  of 
experiments. 

In  those  cases  where  the  humerus  is  luxated,  a- 
steady  attention  to  the  situation  in  which  it  is 
placed,  and  deliberate  reflection  on  what  muscles 
are  relaxed  and  stretched,  what  muscles  are  ready 
to  assist  or  oppose,  and  likewise  what  muscles,  5 
for  instance  the  biceps,  may  be  afl^ected  by  the 
flexion  or  extension  of  some  other  joints,  must  ai  r 
ways  be  objects  of  importance  with  the  surgeon  ■; 
and  if  he  should  wonder,  in  attempting  the  reduc- 
tion, at  the  varied,  sudden,  and  vigorous  exertions 
which  are  made  by  these  muscles,  and  at  the  greaf 
unavaihng  force  that  is  not  unfrequently  made  ta 
overpower  them,  he  surely  c^fnnot  help  being  e- 
qually  surprised  at  the  slight  causes  which  in  some 
instances  produce  the  luxation,  and  the  small  force 
which  in  other  instances  is  required  in  the  reduc- 
tion.   To  explain  the  phenomena,  we  have  onljr 
to  reflect  that  the  bone  is  preserved  in  its  situation 
chiefly  by  the  muscles,  and  that  when  any  of  the 
powerful  muscles  are  taken  by  surprise,  and  without 
the  others  being  prepared  to  moderate  and  direct 
it,  the  joint  must  always  be  in  danger  of  luxation, 
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however  trifling  be  the  force  or  the  stimulus  that 
introduced  the  derangement  of  action.  The  same 
is  the  case  after  luxation :  the  surgeon,  taking  the 
patient  by  surprise,  may  often  with  a  shght  and  a 
sudden  jerk  throw  those  particular  muscles  into 
action  which  favour  the  reduction,  before  the 
muscles  calculated  to  oppose  them  are  prepared 
to  make  any  forcible  resistance.  Thus  may  a 
slight  force,  properly  contrived  and  accurately 
timed,  do  more  at  one  period  than  a  great  force, 
directed  by  skill  can  do  at  another.  As  a  proof  of 
this  assertion,  it  is  not  the  joints  that  have  the 
most  vigorous  actions  -to  perform,  nor  is  it  the 
joints  that  are  least  secured  by  the  strength  of 
their  ligaments  or  by  articulation,  that  are  most 
liable  to  accidents  of  luxation  ;  it  is  those  joints 
which,  like  the  joints  at  the  hip  and  the  shoulder, 
admit  of  the  greatest  variety  of  motion,  which 
require  the  greatest  variety  of  action  in  their  mus- 
cular forces,  and  where  harmony  amidst  this  va- 
riety of  action  is  nlost  difficultly  preserved,  from 
the  number  of  rotators,  motors,  moderators,  and 
directors  that  must  necessarily  act  at  the  same  time 
with  a  precise  and  defmite  force,  and  yet  may 
have  other  functions  to  execute  on  different  bones 
and  articulations*.  Let  it  not  be  said,  that  in  these 
f:ases  the  capsular  hgaments  perform  not  their- 
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efRce ;  for  what,  in  general,  is  the  strength  of  these 
capsules*  where  the  muscles  adhere  to  them? 
they  are  little  more  than  cellular  membrane  ;  and 
•if  the  bone  usually  burst  through  them  where 
they  are  strongest,  and  where  they  are  least  sup- 
ported by  muscles,  it  will  only  prove  that  muscles 
are  the  principal  security  of  the  joint,  as  we  may 
see  in  that  connection  formed  between  the  trunk 
and  scapulae  of  quadrupeds,  without  the  interven- 
tion of  clavicles. 


SECT.  IV. 

MOTIONS  OF  TBE  ULNA. 

The  motions  of  the  ulna  are  those  of 

Extension, 
riexion, 
Rotation  : 

In  the  two  first,  accompanied  by  the  radius ;  in 
the  last,  by  the  humerus. 

The  connection  of  this  bone  with  the  radius  is 
formed  by  ligaments;  at  its  proximal  extremity, 
by  the  capsular  membrane,  the  ligamentum  orhicu^ 
lare,  and  chorda  transversalis ;  from  near  its  proxi- 
mal extremity  to  the  distal,  by  the  membrana  inter^ 
ossea ;  at  the  distal  extremity,  by  that  ligamerUo- 
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cartilaginous  substance  which  Weithrecht  deno- 
minates cartilago  inteniiedia  or  triangularis,  by  the 
membrmia  capsularis  sacciforviis,  and  by  those  liga . 
Tnents  which  extend  from  the  styloid  processes  of 
each  bone,  and  there  connect  them,  although  in- 
directly, through  the  medium  of  the  carpus.  This 
connection  is  faither  strengthened  by  the  fascia  of 
the  biceps,  and  the  o\hQ\:  fasciae  expanded  periphe- 
rad  over  the  muscles,  collecting  the.  whole,  as  it 
were,  into  a  group,  firmly  attaching  themselves  to 
the  bones,  and  affording  an  origin  to  several  fibres 
belonging  to  the  muscles.  Lastly,  it  is  strengthen- 
ed by  the  muscles  themselves,  and  in  different 
ways :  by  some  of  them  adhering  to  the  capsular 
membrane  at  the  proximal  extremity  of  the  two 
bones  ;  by  others  being  attached  to  the  two 
bones  *  ;  and  again  by  others  which,  though  at- 
tached but  to  one  of  the  bones,  yet  run  from  the 
ulnar  to  the  radial  aspect  obliquely  across  the  in- 
terosseous space,  as  may  be  seen  in  some  of  the 
pronators  on  the  thenal  aspect,  and  in  some  of  the 
extensors  upon  the  anconal.  From  such  powerful 
connections,  the  radius  being  forced  to  accompany 
the  ulna,  both  in  its  motions  of  extension  and 
flexion,  the  same  muscles  that  explain  the  exten- 
sion and  flexion  of  the  one  will  explain  the  exten- 
.cion  and  flexion  of  the  other. 


*  Sec  page  189. 
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Common  Extension  of  the  Ulna  and  Radius^ 
This  motion  is  produced  by  the 

Triceps  bracbii,  and 
Anconeus  ; 

jionc  of  which  are  inserted  in  the  radius. 

With  respect  to  the  long  head  of  the  triceps,  it 
being  also  a  flexor  of  the  humerus,  it  will  act  leal 
forcibly  upon  the  ulna,  when  the  humerus  is  extends 
cd,  than  when  it  is  inflected ;  and,  consequently,  in 
cases  where  the  ulna  is  luxated,  and  where  the  ole- 
cranon is  drawn  proximad  upon  the  anconal  aspect 
of  the  humerus,  in  attempting  the  reduction,  the 
Jiumerus  should  be  brought  to  a  state  of  flexion. 

Common  Flexion  of  the  Ulna  anj)  Radius, 
'J'his  motion  is  produced  by  the 

,    Brachialis  internus, 
Biceps'brachii, 
Supinator  longus, 
Ulnarls  internus, 
Palmaris  longus. 
Pronator  teres, 
Radialis  internus, 
Sublimis. 

The  biceps,  from  being  an  extensor  of  the  humC" 
rus,  will  in  this  instance  act  with  more  force  when 
the  humerus  is  inflected  than  when  it  is  extended, 
and  will,  at  the  same  time,  meet  with  a  less  degree 
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of  resistance  from  the  moderating  force  of  the  long 
or  scapulen  head  of  the  triceps*. 

The  ulnaris  interims,  and  the  muscles  that  follow, 
are  flexors  only  to  a  small  extent,  and  only  at  the 
lime  when  the  motion  commences,  before  the  lever 
of  resistance  is  shortened,  and  the  levers  of  the  bi- 
ceps and  supinator  are  lengthened  f ;  the  four  last' 
having  their  power  a  little  increased  when  the  arm 
is  placed  in  a  state  of  supination,  and  when,  con- 
sequently, the  biceps  is  somewhat  relaxed. 

The  office  of  directors  is  here  committed  to  the 
structure  of  the  joint,  to  its  accessory  hgaments,  to 
the  fasciae,  and  to  those  muscular  attachments  that 
are  situated  on  its  radial  and  ulnar  aspects. 

Rotations  of  the  Ulna. 

From  the  structure  of  the  joint  by  which  tlie 
ulna  and  humerus  are  connected,  it  not  only  is  ob- 
vious, but  proved  by  experiment,  that  a  rotatory 
motion  in  one  of  these  bones,  if  the  ulna  be  ex^ 
tended,  must  be  necessarily  followed  by  a  like  ro- 
tatory motion  in  the  other.  It  is  also  obvious,  and 
proved  by  experiment,  that  the  rotatory  motions 
observed  in  the  hand  proceed  from  the  rotatory 
motions  of  the  radius.  Supposing,  then,  that  the 
hand  takes  firm  hold  of  an  object  that  is  not  to  be 
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nioved  by  its  muscular  force,  the  rotations  of  the 
radius  will  be  prevented,  though  the  ulna,  if  ex- 
tended, may  be  made  to  roll  along  with  the  hume- 
rus. Yet  in  these  circumstances  the  humerus 
will  be  rolled,  not  merely  by  the  muscles  inserted 
near  its  proximal  extremity,  but  partly  also  by 
the  pronators  and  supinators,  some  of  which  are 
attached  to  the  humerus,  and  some  to  the  ulna ; 
the  pronators  rolling  them  thenad  and  radiad,  and 
combining  their  effects  with  those  resulting  from 
the  supraspinatus,  the  infraspinatus,  the  teres.  mi>- 
nor,  and  the  spino-scapulen  part  of  the  deltoides  ; 
the  supinators  rolling  them  again  radiad  and  an* 
conad,  and-. combining  their  effects  with  those  re- 
sulting from  the. teres  major,  latissimus  dorsi,,  the 
pectoralis,  the  claviculen  portion  of  the  deltoides, 
and  subscapularis. 

If,  after  all,  it  should  be  observed,  that  the  roll- 
ing of  the  ulna  in  these  ' ci-rcumstances  is  rather 
obscure,  the  answer  may '  bfe,  - that  it  is  partly 
owing  to  the  ligament  that  extends  from  its  sty- 
loid process '  to  ■  the  carpus,  which  is  then  a  fixed 
point,  and  partly  also  to '  those  extensors,  and  to 
those  flexors  of  the  carpus  and  fingers,  which"  are 
then  employed  in  another  function,  that  forces 
them  to  oppose  rather  than  to  favour  this  kind 
of  motion.  '  In  such  cases,  the  resistance  is  com- 
municated even  to  the  humerus;  and  hence  it 
is,  that  we  never  can  roll  the  ulna  or  humerus  to 
the  same  extent,  when  the  hand- -is' fixed,  as  when 
it  is  totally  free  and  disengaged. 
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Rotations  of  the  Radius. 

These  rotations  are  already  well  known  under 
the  names  pronation  and  supination. 
The  pronators  are  the 

Pronator  teres, 

Pronator  quadratus, 

Palman's  longus, 

Radlalis  internus, 

Sublimis  : 

The  three  last  at  only  the  commencement  of  the 
pronation,  although  their  power,  from  being  thenal 
flexors  of  the  carpus,  be  somewhat  increased  in 
eases  where  the  hand  is  inflected  anconad,  and 
that  of  the  sublimis  farther  increased  where  th? 
fingers  are  extended.  ^ 
The  supinators  are  the 

Biceps  brachil, 
Supinator  brevis, 
Extensor  major  pollicis  : 

The  first  acting  with  the  greatest  force  when  the 
humerus  is  inflected ;  and  the  last,  with  the  great- 
est when  the  carpus  and  thumb  are  inflected  the- 
nad. 

As  for  the  muscle  which  has  been  called  supi- 
nator longus,  it  co-operates  ^vith,  and  moderates 
alternately,  pronators  and  supinators,  bringing  the 
radius  to  that  middle  state  which  is  properly  nei- 
ther pronation  nor  supination,  and  performing  this 
office  with  the  greatest  force  when  the  arm'  is  ex- 
tended. 
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General  Remark. 

In  both  these  kinds  of  rotatory  motion,  as  the  ra- 
dius must  necessarily  roll  on  the  mlna,  we  never 
can  suppose  that  the  radius  can  roll,  and  particu- 
larly at  its  distal  extremity,  on  its  own  axis ;  nor 
ever  suppose,  considering  the  connections  of  th& 
ulna  and  carpus,  that  the  carpus  can  roll  along 
with  the  radius,  and  the  ulna  remain  stationary  in 
its  place.  In  every  pronaition,  therefore,  and  su- 
pination, these  two  bones  at  their  distal  extremity 
twist,  as  it  were,  round  a  common  axis*.  Not,  how- 
ever, that  the  ulna  is  susceptible  of  rotation  at  its 
junction  with  the  humerus,  but  only  of  a  certain 
freedom  of  motion  sufficient  to  allow  its  distal  ex- 
tremity to  follow  the  carpus  ia  pronation  and  su- 
pination. 

From  such  an  account,  it  is  not  improbable  that 
all  these  mu-scles  which  run  obliquely  from  the 
radial  to  the  ulnar,  or  from  the  ulnar  to  the  radial 
aspects,  may  have  some  effect  on  these  rotatory 
motions,  though  not  so  extensifve  as  to  be  demon- 
strable in  the  dead  body. 


*  On  attnbire  pour  I'ordinaire  ce  mouvement  au  rayon  seul. 
On  s'imagine  que  I'os  du  coude  n'y  a  aucune  part,  et  on  ne 
regarde  cet  os  que  comme  uiie  piece  qui  sert  uniquement  d'ap- 
poi  et  de  base  sur  laquelle  oh  fait  faire  au  rayon  ces  petits  tou« 
rcciproques  q.u'gn  appellc  pronation  et  supination.    Enfin,  oii 
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MOTIONS  OF  THE  CARPUS. 

T?t.i,,;'- 
HES£  consist  of  different  inflections, 

Anconad, 
Thenad, 
Radiad, 
Ulnad ; 

or  in  any  of  the  intermediate  directions.  The  mo-» 
tion  anconad  has  been  called  extension,  as  being 


faonie  ce  mouvement  a  Paction  de  qwatre  muscles,  ou  tout  au 
plus  a  cinq,  en  y  rapportant  le  biceps. 

On  pretend  meme  avoir  vu  montrer,  avoir  sol-meme  montre, 
et  etre  toujours  en  etat  de  montrer  clairement  et  d'une  manierg 
incontestable,  tant  sur  le  sqnelette  que  sur  le  cadavre,  ces  deux 
mouvemens  reclproques,  sans-aucun  mouvement  de  I'osdti  coude. 
De  plus,  sur  cettc  idee,  on  a  souvent,  avec  une  pleine  assurance; 
ct  en  public  et  en  particulier,  fait  ces  mouvemens  sur  soi-mSme, 
pour  prouver  qu'ils  se  font  avec  le  rayon  sur  I'os  du  coude,  et 
que  I'os  du  coude  n'y  a  aucune  part. 

J'ai  neanmoias  observe,  et  je  I'ai  d^montv6  ^  1' Academic 
Roy  ale  des  Sciences,,  que  dans  ces  mouvemens  libres,  et  faits  sans 
contrainte,  comme  autour  d'lme  axe  commun,  les  deux  os  de 
I'avant-bras  se  meuvent  toujours  en  meme  tems ;  c'est-a-dire, 
par  exemple,  pendant  qu'op  tournc  le  rayon  vers  la  poitrlne  ^ac 
la  pronation,  on  en  sloigne  en  meme  terns  I'oa  du  coude  ;  et  re- 
ciproquement,  quand  on  eloigne  le  rayon  par  le  mouvement  dc 
supination,  on  en  approche  en  meme  tems  Fos  du  coude.  J'en- 
tends  ccci  dans  I'attituda  de  I'avant-bras  fl^chi.  Winsloiu,  Ex^ 
J>esili(>n  /Ir.atomlqiic  dc  la  Structure  du  Corps  Bumain,  n,  485. 
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opposed  to  the  motion  thenad,  which  has  been 
simply  denominated  flexion  ;  while  the  direciions 
radiad  and  ulnad  have  been  diuerently  exprey.ied 
by  different  authors,  according  to  that  particular 
attitude  in  which  they  have  chosen  to  describe  ihe 
forearm.  When  they  have  chosen  to  describe  it  as 
extended,  and  either  parallel  or  inclined  to  the 
trunk  in  a  state  of  pronation,- their  motion  radiad 
has  been  motion  inwards^  and  that  towards  the  ul- 
na, motion  outwards  ;  or  when  they  have  preferred 
a  state  of  supination,  their  motion  radiad  has  been 
motion  oiitwardsy  and  that  towards  the  ulna,  mo- 
tion inwards ;  or  when,  with  Albinus,  they  have 
preferred  a  state  interniediate,  their  motion  radiad 
^has  been  motion  forwards,  and  that  towards  the  ul- 
:na,  motion  backwards^    Thus  have  the  terms  ari- 
iterior  and  posterior,  interior  and  exterior,  with  the 
; adverbs  corresponding,  been  each  employed  to 
(denote  three  aspects  of  the  forearm;  while  the 
Iterm  abduction,  as  applied  to  the  thumb  and  the 
ilittle  finger,  is  still  used  to  express  motions  in  op- 
jposite'  directions;  a  similar  privilege,  if  such  it 
imay  be  called,  having  been  conferred  on  its  rela- 
itive  adduction. 

The  muscles  employed  in  peirforming  these  mo- 
ttions,  are  the 

Radialis  externiis  longior  *, 
Radialis  externus  brevior  *, 
Radialis  internus  *, 


*  See  p.  189. 

C  c 
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Ulnaris  externas 

Ulnaris  interniis  *, 

Extensor  communis  digitorum  *, 

Indicator  -f. 

Extensor  proprius  minimi  digiti*. 
Abductor  longus  poUicis :{:, 
Extensor  minor  poUicis  J, 
Extensor  major  poUicis  J, 
Flexor  longus  pollicis :};, 
Palmaris  longus  *, 
Sublimis  *, 
Profundus  f. 

The  inflectors  anconad,  are  the 

Radialis  externus  longior, 
Radialis  externus  brevior, 
Extensor  major  pollicis. 
Indicator, 

Extensor  commums  digitorum, 
Extensor  proprius  digiti  auriculan's. 

The  inflectors  thenad,  are  the 

Radialis  internus, 
Ulnaris  internus,  . 
Palmaris  longus, 
Sublimis, 
Profundus, 

Flexor  longus  pollicis. 

Yet  the  two  first  muscles  in  each  of  these  classes 
being  chiefly  employed  in  the  motions  of  the  car- 
pus, they  in  this  respect  differ  considerably  from 
the  other  muscles,  which,  besides  inflecting  the 
carpus,  inflect  some  of  the  digital  phalanxes, 
and  consequently  act  with  more  or  less  force  in 


*  See  p.  189.         t  P.  190.         J  P.  191. 


1 


ATLAKTAt  EXTREMITIES.  403 

moving  the  carpus,  as  their  contractility  is  more 
or  less  exhausted  by  previous  functions. 

From  the  centre  of  motion  being  in  the  car- 
pus, as  everywhere  else,  con-fined  to  a  very  li- 
mited space,  and  from  soffie  of  these,  muscles  not 
lying  directly  anconad  or  thenad,  but  somewhat 
to  the  radial  or  ulnar  aspects,  they,  in  bending  the 
carpus  anconad  or  thenad,  must  likewise  inflect  it 
either  radiad  or  ulnad.- 

The  inflectors  radiad,  are  the 

Abductor  longus  pollicis. 
Extensor  minor  pollicis, 
Radialis  externus  longior, 
kadialis  externus  brevior,' 
Radialis  internus. 

The  inflectors  ulnad,  are  the 

Ulnaris  externus. 

Extensor  proprius  minimi  digiti,' 

Extensor  communis  digitorum^ 

Ulnaris  internus,- 

Sublimis, 

Profundus  ; 

thd  abductor  longus  and  extensor  minor  potlicu 
appearing  to  have  no  sensible  effect  ori  either  thfe' 
motions  anconad  or  thenad,  while  the  iihiaris 
externus  Seems  to  bring  the  hand  from  the  ex- 
tremes of  these  two  motions,  and  to  cai^ry  it  ul- 
nad. The  indicator,  the  extensor  major  pollicis, 
the  palmaris  longus,  and  the  Jiexor  longus  pollicis^ 
have  not  been  introduced ;  as  their  effect  in  acting 
on  the  radial  or  ulnar  aspect  is,  in  ordinary  cases^ 
not  very  conspicuous.- 

C  ^  2 
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:  ivroTioNS  of  the  bones  composing  the  carpus. 

These  motions  between  any  two  bones  are  very 
obscure,  if  we  except  a  small  degree  of  motion  be- 
tween tht  pisiforme  and  the  cuneiforme  ;  the  pisi- 
forrae  being,  as  it  were,  a  sesamoid  bone  belong- 
ing to  the  tendon  of  the  idnaris  internus.  The  ef- 
fects of  the  whole,  even:  when  combined,  are  not 
Tery  perceptible,  either  when  the  hand  is  closed  or 
expanded  ;  and  yet,  imperceptible  as  they  seem  to 
be,  they  are  not  without  their  use.  By  these  mo- 
tions, by  the  lubricity  of  the  articular  surfaces,  and 
by  the  elasticity  of  the  accessory  ligaments,  the 
1  form  of  the  carpus,  so  far  as  necessary,  is  regularly 
accommodated  to  the  different  functions  of  the  me- 
tacarpal and  digital  phalanxes.  At  the  same  time,, 
the  smallness  of  the  motion  among  the  whole,  and 
between  any  two  bones, , greatly  assists  in  enabling 
them  to  preserve  their  relative  positions ;  though,, 
should  it  be  asked,  how  are  they  able  to  pre- 
serve this  position  amid  the  shocks  to  which  they 
are  exposed  ?  why  they  should  be  placed  in  such 
a  situation?  or  why  one  bone  would  not  have 
been  preferable  here  to  a  number?— the  answers 
may  be,  that  their  connections  are  not  preser- 
ved merely  by  ligaments;  that  there  is  no  vi- 
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•g^rous  exertion  of  the  hand,  or  its  fingers,  in 
which  they  are  not  regularly  supported  by  fascia 
or  tendons  acting  as  motors,  moderators,  or  direc- 
tors; that  some  of  these  tendons  proceeding  from 
the  forearm,  run  across  tliem  on  their  different  as- 
pects with  different  obhquities,  some  decussating, 
and  some,  like  the  fibres  of  the  aponeurosis  pal- 
maris,  diverging  like  radii  from  centre  to  circmn- 
ference,  and  compressing  them  strongly  upon  eve- 
ry side,  and  distad,  through  the  medium  of  the 
metacarpal  and  digital  phalanxes  ;  that  in  addi- 
ction to  this  support  which  they  derive  from  the 
:  muscles  of  the  forearm,  the  pubmris  brevis^  is  al- 
'ways  ready  to  give  its  assistance,  while  there  is  not 
bone  of  the  number,  the  scaphoides,  lunare,  and  cu. 
meiforme  excepted,  that  does  not  afford  an  origin  to 
imuscles  which  by.,their  action  support  them  indi- 
Erectly,  and  which  by  their  attachment  contribute  di- 
rrectly  to  strengthen  and  assist  their  accessory  liga- 
rments.    Had  one  bone  occupied  their  place,  its 
[form  could  not  possibly  have  been  accommoda.ed 
tto  all  the  varying  motions  of  the  hand,  nor  could 
isuch  a  bone  have  so  readily  diffused  and  rendered 
[harmless  those  concentrated  forces  of  concussion 
ito  which  the  carpus  is  so  generally  liable.  ^ 


*  Though  this  muscle  be  not  attached  to  any  bone,  It  seems 
i€o  perform  an  oifice  iwmewiiat  simiJar  to  that  of  the  transversm 
\bedis. 
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MOTIONS  OF  THE  BONES  COMPOSING  THE  METACARPUS, 

The  metacarpus  consists  of  five  bones  articulated 
with  the  distal  row  of  the  carpus,  and  employed 
to  support  the  digital  phalanxes  of  the  thumb  and 
the  fingers.    They  are  generally  considered  as 
forming  a  group  like  the  preceding,  and  it  must 
be  acknowledged  that  the  four  of  the  group  be- 
longing to  the  fingers  have  but  very  little  motion 
as  distinct  parts ;  for  ahhough  it  be  true,  that  the 
radialis  interms  and  the  radialis  externus  longior  are 
inserted  into  one  of  them,  the  radialis  externus  hre- 
•vior  into  another,  and  the  uhia^ris  exterjius  into  a 
third ;  yet  they  seem  to  be  inserted,  not  so  much 
with  a  view  to  produce  any  separate  effect,  as  19 
move  the  whole  at  the  same  time,  to  support  the 
carpus,  and  afterwards  to  inflect  it  upon  the  radi- 
us :  the  most  obvious  motion  perceived  in  any  of 
them  is  in  that  appropriated  to  the  little  finger;  it 
is  perceptibly  moved  by  a  muscle  called  its  adduc- 
tor; a  muscle  which  prevents  it  from  being  too 
widely  separated  from  the  rest,  and  which  draws 
it  a  little  radiad  and  thenad.    The  other  motions 
■  observed  in  these  bones,  and  not  accompanied  wuh 
the  motions  of  the  carpus,  seem  chiefly  to  arise 
from  the  action  of  the  muscles  that  are  attached  to 
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the  digital  phalanxes ;  muscles  which  not  only  in 
some  measure  regulate  the  form  of  this  part  of  the 
metacarpus  according  to  the  nature  of  the  func- 
tions performed,  but  also  contribute  to  preserve 
its  parts,  as  they  did  the  several  bones  of  the  car- 
pus,, in  their  relative  positions,  though  not  with 
such  a  force  as  to  suppress  the  freedom  of  the 
joints,  or  that  elastic  flexibility  of  the  ligaments,  so 
necessary  in  preventing  the  dangers  arising  from 
the  concentrated  forces  of  concussion. 

The  metacarpal  bone  of  the  thumb  exhibits  in 
its  functions  a  more  striking  resemblance  to  the 
bones  constituting  the  proximal  phalanx  of  the 
four  fingers,  than  to  any  of  the  bones  with  which 
it  is  classed ;  jt  is  placed  with  its  two  digital  pha- 
lanxes at  some  distance  from  the  rest  of  the  group ; 
by  which  situation  some  of  the  muscles  are  made  to 
enter  the  thumb  less  obliquely,  and  consequently  to 
increase  the  lever  of  the  power,  while  the  want  of  a 
bone  corresponding  to  the  medial  phalanx  of  the 
fingers  shortens  the  thumb,  and  thereby  diminish- 
es the  lever  of  resistance, 


3ECT.  vni. 

MOTIONS  OF  THE  SEVERAL  DIGITAL  PHALANXES. 

In  treating  of  the  motions  of  the  thimib  and  the 
fingers,  u  general  observation  may  here  be  pre- 
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mised,  that  while  distal  phalanxes  must  necessa- 
rily accompany  the  motions  of  the  medial,  and  the 
medial  the  motions  of  the  proximal  phalanxes,  yet 
muscles  inserted  into  distal  phalanxes  may  be 
made,  if  required,  to  co-operate  with  the  muscles  of 
the  same  aspect  that  move  the  medial,  and  the 
muscles  of  the  medial,  in, the  same  way,  to  co-ope> 
rate  with  the  muscles  of  the  proximal  phalanxes  ; 
whence,  proximal  phalanxes,  independent  of  the 
shorter  levers  of  resistance,  may,  in  certain  direc- 
tions, be  always  inflected  with  a  greater  force  than 
medial  phalanxes,  and  medial  phalanxes  with  a 
greater  force  than  those  which  are  distal. 

Motions  of  the  Thumb, 

These  motions  are  usually  assigned  to  eight 
muscles : 

The  Abductor  longus  pollicis*, 
Opponens  pollicis*, 
Abductor  brevis  pollicisf, 
Adductor  pollicisf, 
Extensor  minor  pollicisf. 
Flexor  brevis  pollicisf. 
Extensor  major  pollicisf. 
Flexor  longus  pollicis*. 

The  two  first,  with  the  abductor  indicis  manus, 
which  should  have  been  added  to  this  number, 


Sec  p,  1514. 
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being  inserted  into  th^  metacarp ;  the  next  four, 
into  the  proximal ;  and  the  two  last,  into  the  dis« 
tal  phalanxes. 

Motions  of  the  Metacarp. 

The  motions  of  the  metacarp  by  its  own  mus* 
pies,  are 

Radlad, 
Thenad, 

by  the  abductor  longus; 

Thenad, 
Ulnad,  and 
Ulnad  rotatory, 

by  the  opponens  poUicisj 

Thenad, 
Ulnad, 

by  the  abductor  indicis. 

The  motions  of  the  metacarp  and  proxjma! 
phalanx  by  the  muscles  of  the  latter,  are 

Thenad, 
Ulnad, 

by  the  abductor  brevis  i 

Ulnad, 

Anconad, 

by  the  adductor; 

Ulnad, 
Anconad, 

the  flexor  brevis ; 
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Anconad, 
Radiad, 

by  the  extensor  minor. 

Motions  of  the  Proximal  PhxVLanx. 

The  motions  of  this  phalanx,  which  are  not  ne- 
cessarily extended  to  the  metacarp,  are  flexion  and 
extension,  with  a  slight  inflection  to  the  radial  and 
ultiar  aspects  of  the  thumb. 

The  flexion  is  performed  by  the 

'  Abductor  brcyis. 

Flexor  brevis, 
Adductor. 

The  extension,  by  the 

Extensor  minor,  and 

Extensor  major ; 
assisted  by  X\i&  flexor    revis  and  the  abductor  hre~ 
vis,  which  join  them  by  lateral  tendinous  expan- 
sions. 

^.'•'The  inflection  radiad,  by  the  abductor  brevis 
and  that  portion  of  the  flexor  brems  inserted  into 
the  radial  side  of  the  phalanx. 

The  inflection  ulnad,  by  the  extensor  major  and 
that  portion  of  the^xor  brevis  inserted  into  the 
ulnar  side  of  the  phalanx. 

The  motions  of  the  metacarp  and  proximal  pha- 
lanx, by  muscles  inserted  into  the  distal  phalanx, 
are 

Anconadj 
Ulnad, 

by  the  extensor  major  i 
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UlnaJ, 
Thenad, 
by  the  flexor  longiis- 


Motions  of  the  Distal  Phalanx. 

The  motions  of  the  distal  phalanx,  not  necessari- 
Jy  extended  to  the  proximal  phalanx,  or  to  the  meta- 
carp,  are  entirely  confined  to  extension  and  flexion^ 
From  the  view  here  given  of  the  motions  of  the 
metacarp,  it  may  readily  be  seen  how  the  whole 
thumb  may,  as  well  as  the  humerus,  be  made  to 
turn  round  by  successive  inflections,  begmnmg. 
suppose,  at  the  radial  aspect,  and  then  passing  suc- 
cessively from  aspect  to  aspect  till  it  come  to  the 
radial  aspect  again. 


SECT.  X. 

MOTIONS  OF  THE  BONES  CONSTITUTING  THE  THI^ 
PHALANXES  OF  THE  FINGERS. 

These  motions  are  performed  by  the 

Extensor  communis  digitorum*, 
Indicator*, 


*  Sec  p.  198, 
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Extensor  propnus  auriculans, 
minimi  digiti  -j-, 

Abductor  minimi  digiti  f , 

Flexor  parvus  minimi  digiti 

Abductor  indicis  f , 
Sublimis  *, 
Profundus  f , 
Xiumbricales  *, 
Interossei  *, 


Motion,  of  the  Bones  or  the  Proximal  Phalanx. 

Thesz  motions  are, 

A neon ad, 
Thenad, 
Radiad, 
Ulriad  ; 

4>r  motions  in  the  intermediate  directions.  The 
motion  anconad  is  generally  called  extension  j  the 
motion  thenad  is  what  is  calIed^<.:,/,„  ;  while  the 
two  motions  radiad  and  ukad  are  those  by  "which 
the  migers  recede  and  approach  one  another. 

Motion  Anconad. 

Tms  is  performed  by  the  tendons  of  the  exten- 
sor  communis,  assisted  in  the  index  bv  the  indtca- 
tor,  and  in  the  little  finger  by  the  extensor  propria 
us  auncularis,  sen  minimi  digiti.  When  the  whole 
ef  the  communis  is  made  to  act  at  the  same  time 
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the  several  fingers  are  seen  to  diverge  like  radii 
from  a  centre,  the  index  pointing  distad  and  radi- 
ad,  the  ring  and  little  finger  distad  and  ulnad. 

From  the  lateral  connections,  however,  observed 
between  the  tendons  of  the  communis,  it  is  inca- 
pable of  extending  completely  a  separate  finger  j 
the  separate  extension  of  the  index  and  little  fin- 
ger being  produced  by  the  indicator  and  extensor 
proprius  auricularis^  ;  the  indicator  moving  its  fin- 
ger a  little  ulnad,  and  in  this  function  moderating 
the  tendon  of  the  communis. 

Motion  Thenad. 
This,  is  performed  by  the 

Lumbricales, 
Interossei, 
Sublimis, 
Profundus,. 

assisted  in  the  index  by  its  abductor,  and  in  the 
little  finger  by  its  fiexor  brevis,  and  by  its  abdiic- 
.  tor. 

From  the  lumbricales  being  inserted  along  with 
:the  tendans  of  the  radial  interossei,  they  are  also. 
I  disposed  to  move  the  fingers  radiad. 

The  interossei,  from  running  on  the  radial  and 
ulnar  sides,  and  very  little  thenad  of  the  centre  of 
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motion,  enjoy  but  a  very  limited  power  as  to  the  flex  , 
ion  ;  while,  from  their  connection  with  the  tendons 
of  the  extensor  communis,  they  seem  to  co-operate 
in  extending  the  medial  and  distal  phalanxes.  In  the 
same  way  the  lumbricales,  which  during  extension 
appear  to  assist  the  radial  interossei,  may  during 
flexion  assist  the  tendons  of  the  profundus,  and 
these  tendons  again  assist  the  lumbricales,  just  as 
we  see  the  carneous  fibres  by  their  lateral  attach- 
ments shorten  the  tendons  of  penniform  muscles. 

The  sublimis  and  profundus,  in  performing 
their  flexions,  make  the  fingers  to  approach  both 
from  the  radial  and  the  ulnar  aspects.,towards  the 
middle,  moderating  here  the  extensor  communis 
with  some  of  the  interossei  and  lumbricales  j  and 
hence  during  flexion  the  fingers  can  never  be  -se-^ 
parated  so  widely  as  during  extension. 

Motions  Radiad  and  Ulnad. 

These  are  performed  by  the  interossei,  which 
are  named  external  or  internal,  according  as  they 
arise  from  the  anconal  or  thenal  aspect  of  the  meta- 
carpus ;  and,  prior  or  posterior  also  by  Albinus,  ac- 
cording as  they  are  inserted  into  the  radial  or  ul- 
nar aspects  of  the  fingers.  In  these  motions  the 
radial  interosseus  of  the  index  is  assisted  by  the 
abductor  indicis,  and  the  place  of  ulnar  interosse- 
us in  the  little  finger  supplied  by  the  adductor 
minimi  digiti. 
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From  muscles  thus  acting  on  the  four  aspects  of 
each  of  the  bones  of  the  proximal  phalanx,  it  must 
be  evident  that  each  of  these  bones  may  be  turned 
round  by  successive  inflections,  so  as  to  describe 
the  circumference  of  a  cone,  though  not  turned 
round  as  in  rotatory  motions,  which  require  that 
the  muscles  entering  the  bone  should  form  with 
its  axis  less  acute  angles  than  are  formed  by  the 
muscles  of  this  digital  phalanx. 

Medial  Phalanx. 

The  motions  of  the  bones  of  the  medial  phalanx 
on  those  of  the  proximal  are 

Extension,  and 
Flexion. 

The  extension  performed  by  the  same  muscles 
that  extended  the  bones  of  the  proximal  phalanx; 
assisted,  however,  in  extending  the  medial  and  the 
distal  phalanxes  by  the  interossei  and  the  lumbri^ 
cales,  and  in  the  little  finger  by  its  flexor  and  ab^ 
ductor. 

Distal  Phalanx. 

The  motions  of  the  bones  of  the  distal  phalanx, 
on  those  of  the  medial,  consist  likewise  of  extension 
and  flexion ;  the  extension  performed  by  the  same 
muscles  as  in  the  medial  phalanx,  and  the  flexion, 
by  the  tendons  of  the  profunduf. 
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Although  in  these  motions  of  the  digital  pha- 
lanxes the  young  anatomist  may  not  be  surprised 
at  the  extension  of  all  the  three  by  the  same  mus- 
cle, yet  he  certainly  has  some  reason  to  wonder 
how  it  can  maintain  the  extension  of  some,  and^ 
permit  at  the  same  time  the  flexion  of  others  ;  and, 
more  particularly,  how  proximal  joints,  rendered 
convex  anconad  *  by  means  of  flexion,  should  not 
stretch  its  tendons,  and  compel  it  to  act  with  a 
greater  force  in  extending  those  that  are  situated 
distad.    To  explain  these  phenomena,  it  may  be 
remarked,  that  every  phalanx  has  its  own  flexors ;  ' 
and  that  although  the  power  of  extension,  however 
dilFerent  the  levers  of  resistance,  be  equal  or  nearly 
equal  in  all,  the  power  of  flexion  may  be  different 
in  each.    As  for  the  effects  of  convexity  in  the 
joints,  it  must  be  remembered  that  the  stretching 
and  relaxing  of  the  tendons,  as  in  many  other 
cases,  depend  not  entirely  on  the  carneous  fibres, 
but  on  changes  of  position ;  that  the  tendons 
of  the  extensor  may  be  stretched  and  relaxed  at 
the  proximal  joint  by  the  convergence  and  diver- 
gence of  the  fingers  :  and  if  that  be  not  permitted 
at  the  medial  joint,  yet  there  we  have  another  me- 
chanical contrivance,  equally  and  admirably  suited 
to  the  purpose ;  there  each  of  the  tendons  may  be 
observed  dividing  into  two,  the  halves  passing  la- 
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terally,  to  a-void  the  convexity,  but  uniting  again, 
and  leaving  a  rhomboidal  space  in  the  middle. 
By  this  simple  mechanism  the  flexion  of  the  me- 
dial  joint  does  not  prevent  the  flexion  of  the  distal  j 
although  it  is  true  that  the  power  df  extension 
would  afterwards  be  less,  from  the  laxity  occasion^ 
ed  by  the  lateral  separation,  were  not  the  lum^ 
bncales  and  the  interossei  at  all  times  ready,  and 
at  all  times  prompted  to  give  their  assistance. 


Summary  Remark. 

AttHotJGH  we  cannot  pretend  to  have  seen,  iioF 
indeed  to  have  explained,  if  we  had  seen,  all  the 
singular  effects  of  mechanism  in  this  singular  or^ 
gan,  the  atlantal  extremity;  yet,  from  what  we 
have  seen,  with  regard  to  its  motions,  that  can  be 
explained ;  with  regard  ta  the  promptness,  preci- 
sion, and  ease,  and  the  almost  incalculable  variety 
of  .modes  in  which  they  may  be  combined  and  se- 
parated ;  performed  with  different  degrees  offeree,, 
velocity,  extent,  and  in  every  conceivable  order 
of  succession ;  from  reflecting  on  the  aggregate 
number  of  motions  in  both  the  extremities,  which 
naturally  co-operate  ;  recollecting  that  the  thumbs 
and  each  of  the  fingers  is  separatelj^  endowed 
with  the  sense  of  touch,  and  that  these,  exclusively 
of  their  own  motions,  which  are  Capable  of  com- 
bining in  thousands  of  ways,  may  likewise  parti- 
cipate in  the  motions  of  the  trunk  and  sacral  extre-- 
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mities^,  in  th  motions  of  the  clavicles,  scapula, 
humeri,  carpi,  and  metacarpi— we  certainly  must 
acknowledge  the  atlantal  extremities  to  be  admi- 
rably suited  to  the  human  intellect ;  that  the  power 
to  plan,  and  the  power  to  execute,  have  here  been 
bestowed  with  a  view  to  each  other ;  and  that  it  is 
certainly  as  much  to  the  one  as  it  is  to  the  other,  that 
man  is  indebted  for  most  of  the  comforts  and  con- 
veniences of  life  ;  for  sciences,  arts,  commerce, 
manufactures ;  and,  in  short,  for  that  distinguished 
pre-eminence  over  every  other  species  of  anima- 
ted being  that  visibly  inhabits  this  terrestrial  globe. 


CHAP.  VI. 


MOTIONS  OF  THE  SACRAL  EXTREMITIES, 


Th.e  sacral  extremiti-es  seem  to  have  engaged 
more  of  the  attention  of  physiologists  than  the  at- 
lantal. The  attitudes  of  standing,  with  the  motions 
of  Wiilking,  running,  and  leaping,  being  thought 
subjects  fit  to  receive  illustration  from  the  appli- 
c^Um  of  raech^mical  principles,  many  authors  have 
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^ratuitoasly  offered  their  services  in  anatomy,  and, 
satisfied  with  partial  or  limited  views,  have  under- 
taken to  explain  mechanically  the  manner  in  which 
these  phenomena  are  produced.    To  facilitate  the 
application  of  their  reasoning,  they  have  generally 
proceeded  on  the  supposition,  that  the  animal  ma« 
chine  is  more  restricted  in  its  operations  than  it 
actually  is;  have  dwelt  much  upon  the  effects  ari- 
sing from  form,  position,  and  magnitude  ;  from  the 
force  of  gravity,  elasticity,  and  impulse ;  and  but 
little  upon  those  arising  from  the  agency  of  the  vi- 
tal principle,  without  which  the  animal  machine 
would  have  presented  but  few  phenomena  interest- 
ing or  curious.    It  is  thus  we  can  account  for  the 
differences  observed  between  their  conclusions; 
succeeding  authors  accusing  those  who  prece- 
ded them  of  errors,  and  boasting,  not  only  of 
the  truth  and  accuracy,  but  also  Of  the  novelty  of 
their  own  Observations.  Had  they  commenced  their 
several  inquiries  with  more  deliberate  and  exten- 
sive views,  the  anatomist  must  be  Convinced  that 
they  would  hate  differed  less  as  to  the  explanation 
of  the  manner  in  which  standings  wa:lking,  running, 
and  leaping  are  performed  by  animals,  than  they 
seem  to  have  done.  Every  one  knows,  or  easily  fna;^ 
"know,  that  the  manner  adhiits  of  a  very  considerable 
range  of  variety ;  that  the  equipoise,  whether  stand- ' 
ing  or  moving,  is  not  merely  committed  to  the  sa- 
tral  extremities,  but  is  shared  by  all  the  parts  of 
the  system ;  and  that  their  different  attitudes  and 
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motions,  the  particular  positions  of  the  centre  of 
gravity,  the  form  of  the  body,  and  the  will  itself, 
have  all  certain  mutual  relations,  that  may  be,  and 
that  are  regularly  varied  in  a  thousand  ways  by 
occasion  and  circumstance.  It  is  hence  that  some 
altitudes  and  motions  peculiarly  combined  distin- 
guish the  vagi,  or  the  in-kneed ;  some  the  vari,  or 
the  bandy-legged;  that  some  are  made  to  indicate 
species  of  exercise  and  sport ;  some  the  particular 
qualities  of  the  ground  or  its  substitutes  at  the 
time,  as  these  are  smooth,  slippery,  unequal,  broad, 
narrow,  moveable,  or  fixed ;  some,  again,  the  dif- 
ferent states  of  health  and  disease  ;  and  some  the 
different  emotions  and  passions.    Now,  in  all  these 
varieties  of  attitude  and  motion,  as  the  position  of 
the  centre  of  gravity  must  necessarily  correspond, . 
it  is  siu-ely  inconsiderate  to  talk  of  any  attitude  or 
motion  by  which  that  position  is  to  be  always  and 
uniformly  regulated.    In  tracing  the  prints  of  an 
animal's  feet  on  the  snow  or  the  sand,  we  find  that 
those  of  the  dog,  the  hare,  and  the  horse  when  he 
walks,  are  in  zigzag  lines ;  and  that  those  of  the  cat, 
of  the  fox,  and  the  horse  when  he  is  galloping  at 
full  speed,  are  usually  in  straight,  or  in  nearly 
straight  lines.    And  thus,  I  am  told,  can  sports- 
men frequently,  from  these  impressions,  and  very 
often  independent  of  their  form,  not  only  guess 
the  speqies  of  animal,  but  also  the  velocity  with 
which  it  was  moving  at  the  time  the  several  marks 
were  imprinted. 


SACRAL  EXTREMITIES. 


421 


Without  appealing,  then,  to  efFects  that  have 
heen  ascribed  to  the  influence  of  demons ;  efFects 
that  are  known  occasionally  to  occur  in  hysteria, 
madness,  and  in  the  penances  of  eastern  devotees, 
where  motions,  accompanied  with  vigorous  exer- 
tions, are  continued  for  periods  that  to  almost  any 
but  ocular  witnesses  would  appear  incredible,  and 
where  attitudes,  naturally  fatiguing  and  painful, 
are  persevered  in  for  numbers  of  years  without  in- 
terruption— the  motions  and  attitudes,  and  the  ways 
of  equipoising  the  body,  not  only  on  the  feet,  but 
the  head  and  the  hands,  and  in  a  variety  of  singu- 
lar circumstances,  as  practised  by  vaulters,  dan- 
'Cers  on  ropes,  and  by  those  who  exhibit  singular 
;  feats  of  agility  in  horsemanship,  are  of  themselves 
i  proofs  incontestable,  that  the  combinations  of  atti- 
itude,  and  motion,  and  equilibration,  in  the  human 
Ibody,  are  next  to  incalculable,  and  that  new  com- 
Ibinations  might  still  be  produced  by  further  at- 
ttempts,  by  practice,  and  study.    Such  phenomena 
sshould  instruct  us  to  be  cautious  as  to  the  grounds 
con  which  we  presume  to  limit  the  powers  of  the 
aanimal  structure  when  under  the  influence  of  its 
vvital  principle ;  and  even  with  respect  to  inferior 
sanimals,  should  warn  us  not  to  conclude  too  hastily 
ifrom  general  appearances,  that  this  or  that  animal 
ccannot  exhibit  this  or  the  other  attitude  and  mo- 
trion.    Before  we  venture  to  make  such  assertions, 
Hve  should  first  inquire,  whether  the  animal  was 
iZYei  inclined,  ever  compelled,  ever  instructed,  or 
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was  ever  capable  of  being  instructed,  to  make  the 
attempt  ?  or,  if  the  attempt  had  been  made,  and 
had  failed,  still  we  should  ine^uire,  how  far  habit 
might  have  restricted  the  actions  of  its  muscles  ? 
how  far  fear,  naturally  accompanied  by  peculiar 
attitudes,  might  have  interfered  ?  how  far  the  at- 
tention had  been  exeit«d  ?  and,  more  particularly, 
how  far  the  object  of  the  experiment  had  been 
rightly  conceived  ?— seeing  every  variety  of  atti- 
tude and  motion  must  partly  depend  on  that  power 
by  which  the  muscular  functions  are  directed,  and 
that  that  power,  whether  intelligent  from  instinct  or 
otherwise,  must  always,  in  order  to  prepare  the 
muscles,  whether  for  motion,  attitude,  or  equi- 
poise, have  some  previous  knowledge  of  the  cir- 
cumstances to  which  it  is  accommodating  the  actions 
of  its  organs.    From  the  want  of  such  knowledge, 
the  blind,  the  dizzy,  and  the  intoxicated,  are  con- 
stantly in  danger  of  losing  their  balance  ;  and  the 
two  last,  in  many  an  instance,  not  capable  either 
of  standing  or  walking  upon  level  ground. 

Had  physiologists  previously  taken  these  general 
views,  many  disputes  about  the  manner  in  which 
some  of  the  ordinary  motions  are  performed  had  ne- 
ver occurred.  The  dispute,  for  instance,  whether  in 
walking  the  pressure  be  removed  from  the  heads  of 
the  femora  by  the  alternate  inclinations  of  the 
trunk,  or  by  a  sort  of  projectile  impulse  from  the 
femora  below,  is  one  of  those  that  have  originated 
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in  partial  views.    To  remove  the  pressure  by  the 
alternate  inclinations  of  the  trunk,  is  undoubtedly 
the  mode  that  is  in  general  the  least  fatiguing,  the 
most  usually  adopted,  and  perhaps  the  most  grace- 
ful ;  but,  taken  alone,  it  is  not  sufficient  in  ascend- 
ing a  stair,  in  hopping  or  running ;  nor  is  it  adopt- 
ed by  some,  who  are  awkward  and  hobbling  in 
their  gait,  even  when  walking  in  ordinary  cases 
upon  level  ground.    Another  dispute,  and  which 
has  arisen  from  similar  views,  is,  whether  the  feet, 
when  brought  alternately  forward  in  walking,  be 
made  to  move  in  parallel  lines,  or  in  lines  that  are 
curved  dextrad  and  sinistrad and  if  in  the  cur- 
ved, whether  the  curves,  in  this  way  j  ^,  be  convex 
tibiad,  or,  in  this  way  ^  j ,  convex  fibulad P  Tlie  truth 

is,  they  may,  if  we  choose,  be  made  to  move  in 
lines  that  are  parallel,  although,  to  preserve  the  la- 
teral range  of  the  centre  of  gravity  between  the 
points  from  which  they  set  out  and  in  which  they 
terminate,  and  also  to  diminish,  while  in  their  pro- 
gress the  alternate  and  lateral  inclinations  of  the 
trunk,  they  generally  are  moved  in  lines  that  are 
convex  tibiad:  the  lines  that  have  their  convexity 
fibulad  being  usually  reserved  for  those  cases 
where  the  space  is  limited  towards  right  and  left, 
^nd  where  the  feet  are  obliged  to  cross,  in  order  to 
terminate  in  the  same  straight  line ;  or  for  those  cases 
where  the  joints  are  rigid,  or  when  the  muscles,  ,  as. 
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in  hemiplegia,  can  with  difficulty  perform  their 
flexion-,  and  extensions. 

These  marki,,  )  (  (  )>  being  intended  chiefly  to 
ilUistrate  what  was  meant  by  convex  tibiad  and  con- 
vexjibulad,  they  are  not  to  be  considered  as  de- 
scriptive of  the  lines  which  the  feet  observe  in  the 
motions  of  walking.    To  form  some  idea  of  these  '■ 
lines,  it  must  be  recollected,  that  on  quitting  the 
ground  the  feet  are  moved  forwards  and  upwards, 
then  forwards  and  downwards  ;  and  that  their  mo- 
tions in  these  directions  may  be,  and  are  very  of- 
ten,  combined  with  those  of  rotation,  adduction, 
and  abduction.    To  think  of  exhibiting  such  lines  ; 
upon  paper,  or  to  think  of  ascertaining  their  inde-r  ' 
finite  course  froni  merely  the  impressions  that  are 
made  upon  the  ground,  would  be  but  an  idle  and 
puerile  conceit.    If  the  impressions  from  the  feet 
of  a  person  who  has  been  walking  regularly  for- 
wards be  carefully  examined,  it  will  generally  be 
seen  that  they  are  bounded  by  parallel  lines,  sup- 
posed drawn  so  ag  to  touch  the  outmost  extremities 
pf  the  lateral  points  ;  that  the  impressions  of  each 
foot  are  bounded  respectively  by  similar  lines ; 
and  tha,t  all  the  impressions  of  the  same  foot,  from 
the  heel  to  the  toes,  are  themselves  parallel.  Such 
impressions,  are  certainly  not  calculated  to  furnish 
criteria  by  whiclx  we  may  judge  of  the  varied  and 
indefinite  motions  of  the  foot  when  it  is  raised,  and 
■^hen  it  is  employed  with  the  h^^d  and  the  neck, 
^he  trunk  and  the  hands,  to  form  a  sort  of  transient 
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equipoise  on  the  proximal  head  of  the  opposite  fe- 
mur. 

When  a  man  is  standing,  and  with  equal  pres- 
sure upon  both  legs,  the  centre  of  gravity  will  be 
in  the  middle ;  if  the  pressure  be  unequal,  it  will 
be  found  towards  that  side  where  the  pressure  is 
greatest  j  if  he  stand  enth'ely  upon  one  leg,  it  will 
fall  within  the  base  of  the  foot  on  which  he  is  sup-' 
ported ;  if  he  walk  or  run,  it  will  constantly  be 
shifting  between  right  and  left,  and  always  incli- 
ning from  that  part  where  the  one  foot  touches  the 
ground  to  that  part  where  the  other  foot  is  to  touch 
in  its  turn.    If  he  be  afraid  of  falling  to  a  side,  the 
range  of  this  centre  will  be  increased  dextrad  and 
sinistradi  and  sternad  and  dorsad,  if  afraid  of  fall- 
ing either  backwards  or  forwards :  if  he  run  with- 
out fear,  the  lateral  range  will  be  somewhat  dimi- 
nished ;  or  if  he  be  more  than  usually  anxious  to 
preserve  his  balance,  both  the  ranges  will  be  aug- 
mented.   The  efforts  in  leaping  will  be  best  ex- 
plained by  that  figure  which  already  has  been  gi- 
ven*; althqugh  in  the  figur?  the  centre  of  gravity, 
contrary  to  that  which  actually  happens,  be  sup- 
posed to  fall  towards  the  heel :  this  supposition, 
with  the  other  respecting  the  rigidity  of  the  spine, 
having  been  adopted,  as  they  did  not  materially 
affect  the  illustration,  in  order  to  render  the  figure 
less  complex. 


f  See  p.  291. 
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From  these  accounts  of  our  attitudes  and  mo- 
tions, of  which  in  general  so  great  a  share  has 
been  ascribed  to  the  sacral  extremities  we  shall 
now  proceed  to  give  some  account  of  the  muscu- 
lar functions  of  these  extremities ;  and  observe 
Jlere,  on  purpose  to  save  unnecessary  repetition, 
that  in  walking  and  running,  most  of  their  muscles 
are  peculiarly  circumstanced,  in  having  their  pla- 
ces of  opposite  attachment  alternately  the  move- 
able and  fixed  points  :  In  both  of  which  cases  the 
directions  of  their  actions  may  be  inferred  from 
t(he  functions  ascribed  to  them. 

The  motions  peculiar  to  the  sacral  extremity 
consist  of  the  different  motions  of  the  fe?mr,  tibia ^ 
tarsus^  the  metatarsus,  and  digital  phalanxes. 


SECT.  I. 

MOTIONS  OF  THE  FEMUR* 

X  HE  motions  of  the  femur  are  those  of 

Extension, 

Flexion, 

Abduction, 

Adduction, 

Rotation. 

Of  these  motions, 

Extension,  carrying  the  femur  dorsad; 
Flexion,  sternad  j 
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Abduction,  laterad ; 
Adduction,  mesiad ;  and 

flotation  turning  it  round  on  its  axis  in  two  dircp. 
tions  5  and,  therefore,  either  rotation  fibulad  or 
rotation  tibiad,  as  It  turns  the  toes  outwards  or 
inwards. 

IPhe  muscles  employed  to  perform  these  motion?^ 
|ire  the 

Tensor  vaginae  femoris*, 
Gluteus  magnus*, 

medius*, 

minor  *, 
Pyriformis  *, 
Gemini  *, 

Obturator  internus*, 
Quadratus  femoris  *, 
Sartorius  f, 
Gracilis  f , 
Semitendinosus  f, 
Seaiimembranosus 
Biceps  cruris  f. 
Rectus  cruris  f, 
Adductor  brevis  femoris*, 

longus  femoris  *,  • 
magnus  femoris  *, 

Psoas  magnus  *, 

Iliacus  internus  *, 

Obturator  externus  *. 

Of  which  number,  the  six  following,  the  sartorm, 
the  gracilis,  the  semitendinosus,  the  semimembranosus. 


*  Sec  p.  202,  203.  t  See  p.  204, 
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the  rectus  cruris,  and  the  long  head  of  the  biceps 
cruris,  are  inserted,  not  into  the  femur,  but  into  the 
leg ;  the  last  being  inserted  into  the  fibula,  and  the 
other  five  into  the  tibia  :  The  rectus  cruris,  through 
the  medium  of  the  rotula  :  through  which  medi- 
um, the  tensor  vagincs  is  likewise  inserted  into  the 
tibia  after  its  attachment  in  the  linea  aspera. 
The  extensors  are  the 

Gluteus  magnus, 

medius  (a  part  of), 

minor  (doubtful  if  part  of), 

Pyrlformis, 

Obturator  internus, 

Gemini, 

Quadratus  femoris. 

Adductor  maghus  (from  the  tuberosity  of  the 

ischium), 
Biceps  cruris  (long  head  of),J 
Semitendinosus, 
Semimembranosus, 

The  flexors  are  the 

Sartorius, 
Gracilis, 
Tensor  Taginar, 
Pectineus, 
Adductor  iongus, 
breyis, 

magnus  (from  the  cms  of  the  ischium), 
Iliacus  internus. 
Psoas  magnus. 
Obturator  externus, 
Gluteus  minor. 
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The  abductors  are  the 

Tensor  vaginae, 
Gluteus  magnus, 

medms, 

minor, 
Pyriformis, 
Savtorlus, 

Obturator  internus, 
Gemini. 

The  adductors  are  the 

Pecttneus, 
Adductor  brevis,^ 

longus, 

magnus, 
Quadratus  femoris. 
Gracilis, 
Semitendinosus, 
Semimembranosus, 
Biceps  cruris  (long  head  of), 
Obturator  externus, 
Psoas  magnus, 
Iliacus  internus. 

The  rotators  fibulad  are  the 

Gluteus  magnus, 

medius  (p?rt  of), 

minor  (doubtful  if  part  of), 

Pyriformis, 

Gemini, 

Obturator  internus, 
Obturator  externusj 
Quadratus  femoris, 
Iliacus  internus, 
'  Psoas  magnas, 
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Adductoi-  magnui 
longus, 

brevis,  and  the 
Biceps  cruris,  a  little,  if  the  leg  be  extcnde(?. 

The  rotators  tibiad  are  the 

Tensor  vaginse, 

Gluteus  medius  (part  of), 

Gluteus  minor* 

with  the 
Sartorius^ 
Gracilis, 
Semitendlnosusj 

if  the  leg  be  extended. 

All  these  muscles,  when  the  femur  is  fixed,  are 
calculated  to  produce  similar  motions  likewise  oii 
the  trunk:  the  abductor  forces  inflecting  it/M«c? ; 
the  adductor,  tibiad  ;  the  rotatory  Jibulad,  turning 
it  round  by  the  dorsal  aspect ;  and  the  rotatory  ti~ 
biad,  round  by  the  sternal.  Or,  if  the  trunk  hap- 
pen to  be  moved  on  the  two  femora  at  the  same 
time,  the  flexor  aiid  extensor  forces  of  both  will 
co-operate  with  those  of  their  own  class ;  the  ab- 
ductor forces  with  the  adductor,  and  the  rotatory 
Jibulad  with  the  rotatory  tibiad  of  the  opposite  fe- 
mur.- 

From  observing  here,  that  some  muscles  and 
parts  of  muscles  are  flexors  and  abductors,  some 
abductors  and  extensors,  some  extensors  and  ad- 
ductors, and  some,  again,  adductors  and  flexors,  it 
p  easy  to  conceive  how  the  femur,  by  these,  may 
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be  made  to  describe  the  circumference  of  a  cone  *. 
From  a  muscle,  however,  or  the  part  of  a  muscle, 
being  thus  employed  in  different  functions,  from  the 
great  facility  with  which  these  different  functions 
are  combined,  and  the  small  extent  to  which  some 
of  them  are  carried  even  in  the  most  favourable 
positions  of  the  femur,  cautions,  similar  to  those 
recommended  in  examining  the  functions  of  the 
several  muscles  belonging  to  the  humerus,  become 
equally  necessary  here.  All  these  muscles  should 
be  examined  before  the  anatomist  has  destroyed 
with  his  knife  their  relative  connections ;  and  then 
the  motions  of  extension,  flexion,  abduction,  ad- 
duction, and  rotation,  should  be  performed  sepa- 
rately and  slowly,  and  with  every  possible  care 
and  attention,  to  prevent  their  combinations,  which, 
if  they  should  happen  without  being  noticed,  would 
lead  to  very  erroneous  conclusions. 

From  the  joint  at  the  hip  admitting  of  motions  si- 
milar to  those  produced  at  the  shoulder,  and  from  re- 
collecting that  the  femur  and  pelvis  cannot  so  readi- 
ly accommodate  themselves  to  one  another's  motions 
as  the  scapula  and  humerus,  one  might  at  first  be  in- 
clined to  imagine,  from  these  circumstances,  from 
the  varied  functions  of  those  numerous  muscles^ 
and  the  greater  forces  which  they  have  to  exert 
fehat  the  joint  at  the  hip  would  be  of  the  two  the 


•  See  p.  387. 
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inost  frequently  luxated.    To  prevetit,  however^ 
such  an  occurrence,  the  head  of  the  femur  is  sunk 
to  the  neck  in  the  acetabulum ;  while  the  actions 
here  required  of  the  muscles  are  usually  less  irre-* 
gular  and  extensive  than  those  at  the  shoulder, 
and  consequently  less  exposed  to  irregular  action. 
At  the  same  time,  in  cases  of  abduction,  the  head 
of  the  femur  is  pushed  to  the  bottom  of  the  aceta- 
bulum ;  while  in  adduction,  where  it  points  peri- 
pherad,  and  towards  the  margin,  it  must  always  re- 
ceive, though  the  muscles  be  unguarded,  a  proper^ 
though  not  irresistable,  direction  from  the  round 
ligament— a  ligament  that  is  useful,  not  only  by 
exciting  the  synovial  gland  to  proportion  its  secre- 
tion to  the  quantity  of  motion,  but  which,  by  ano- 
ther mechanical  contrivance,  can  afford  a  security 
to  the  motions  of  the  joint  that  we  could  not  have 
expected  from  its  physical  strength. 

The  eye,  in  tracing  the  Hne  of  the  femur  from 
the  distal  towards  the  proximal  extremity,  will  per- 
ceive, near  the  trochanter  major,  a  sudden  and  ob- 
vious' change  of  direction.    This  change  of  direc- 
tion removes  the  femora  to  a  greater  distance,  en- 
larges at  the  pelvis  the  lateral  range  of  the  centre  of 
gravity,  alters  the  course,  and  diminishes  the  force 
of  percussion  from  below,  lengthens  the  lever  of 
the  different  muscles,  aUows  a  sufficient  space  foi: 
their  bulk,  the  genital  organs,  and  the  alvine  dis- 
charges, and;  lastly,  making  the  change  of  appear- 
ance from  the  trunk  to  .the  femora  to  be  less  a- 
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briipt,  at  once  contributes  to  promote  the  vigour 
and  steadiness  of  motion,  the  safety  and  the  gene- 
ral symmetry  of  the  system. 

As  to  the  mode  of  reducing  the  femiur  after 
.  luxation,  it  will  be  sufficient  to  recommend  an  at- 
tention to  those  circumstances  that  were  former- 
.ly  mentioned  in  treating  of  the  humerus.  In 
.  attempting  this  reduction,  the  functions  and  force 
•  of  the  rotatory  muscles  should  never  be  neglected, 
but  strenuously  either  opposed  or  assisted  by  bend- 
ing the  leg,  and  rolhng  the  femur  tibiad  orjibulad 
as  the  case  may  require. 


SECT,  II. 

MOTIONS  t)F  THE  TIBIA; 

These  are  limited  to  extension  and  flexion  j  and 

the  muscles  which  perform  them  are  the 
Rectus  cruris  *, 
Vistus  intefnus*. 
Vastus  externus  *, 
Cruralis  *, 
Tensor  vaginse  *, 
Gluteus  magnus  f, 


f .  204.  f  See  p.  2Q2. 
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Gracilis  *, 
Sartorius*, 
Semitendinosus*, . 
Semimembranosu3  *p 
Biceps  cruris  f, 
(jemcllus  |, 
Plantaris 
PopHteus  *. 

The  extensors  are  the 

Rectus  cruris. 
Vastus  internus. 
Vastus  externusj 
Cruralis, 
Tensor  vaginae. 
Gluteus  magnus* 

The  flexors  are  the 

Gracilis, 

Sartorius, 

Semitendinosus, 

Semimembranosus}^ 

Biceps  cruris. 

Gemellus, 

Plantaris, 

Popliteus, 

Tensor  vaginae. 

Gluteus  magnus. 

Should  it  be  asked,  why  the  tensor  vagina  ana 
gluteus  magnus  are  here  introduced  as  muscles  of 
the  tibia,  and  why  they  are  supposed  to  act  not 
only  as  extensors  but  flexors,  the  reply  is,  that 


*  See  p.  204.         f  P.  205.         X  P.  2o5. 
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'both  muscles  are  evidently  tensors  of  the  vagina ; 
.and  that  the  vagina,  occupying  the  fibular  aspect  of 
;the  femur,  and  being  continued  distad  as  far  as  the 
ttibia,  is  in  passing  the  joint  extended  rotulad  and 
ipopUtead  of  the  centre  of  motion ;  whence  the  two 
[parts  on  different  sides  of  the  centre  of  motion  are 
.alternately  relaxed  and  alternately  stretched  du- 
iring  the  extension  and  flexion  of  the  tibia. 

The  rectus  cruris,  as  a  flexor  of  the  femur,  is 
Somewhat  relaxed  when  the  femur  is  inflected ; 
;and,  therefore,  often  in  ascending  a  hill,  or  rising 
'\vith  a  heavy  weight  on  the  shoulders,  we  are  led 
^ instinctively,  by  a  sense  of  weakness,  to  press  with 
(Our  hand  against  the  rotular  aspect  of  the  femui'^ 
;and  to  assist  its  exertions ;  to  promote  which,  and  to 
]  preserve  the  rectus  in  its  place,  the  two  vasti  are 
iinserted  laterally  into  its  tendon,  while  the  vastus 
\internus  is  itself  assisted  in  this  operation  by  the 
I  tendon  of  the  adductor  magnus,  from  which  several 
I  of  its  fibres  originate. 

The  two  vasti,  proceeding  from  their  origins  ro- 
i  tulad  and  distad,  and  concealing  the  crurahs,  not 
•  only  perform  the  office  of  a  fascia  to  that  muscle, 
but  contribute  likewise  to  support  the  femur,  just 
:  as  a  cord,  when  closely  and  spirally  twisted  on  a 
tod,  will  add  to  its  strength.    Both  these  muscles, 
besides  their  insertion  into  the  rectus,  where  they 
form  the  appearance  of  a  penniform  muscle,  are 
inserted  laterally  into  the  rotula,  and  then  into  the 
tibia.    From  this  last  insertion,  they  are  able,  whclx 
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the  rotula  is  fractured  transversely,  to  extend  the 
tibia,  though  with  no  great  force,  partly  from  a 
deficiency  of  lever,  partly  from  wanting  the  assist- 
ance of  the  rectus  and  the  cruralis,  and  partly,  too, 
from  wanting  the  assistance  of  their  own  fibres, 
that  are  laterally  attached  to  the  tendon  of  the  rec^ 
tiis. 

To  the  two  'vasti^  the  cruralis  and  rectus^  the  ro- 
tula performs  the  office  of  a  pulley;  it  also  re- 
moves them  to  a  greater  distance  from  the  centre  of 
motion,  and  adds  to  their  levers.  In  resting  on  the  i 
knee,  it  is  better  calculated  than  mere  tendon  to 
bear  pressure  and  resist  mjury,  and  in  its  motions 
requu  es  less  of  the  lubricating  liuid.  For,  had  a 
tendon  been  substituted,  we  should  naturally  sup- 
pose, judging  from  analogy,  that  it  would  have 
been  surrounded  with  synovial  membrane,  like 
what  we  see  surrounding  the  tendons  at  the  carpal 
ligaments.  Now,  this  membrane,  with  the  appa- 
ratus contained  within  the  capsule,  might  certainly 
"have  added  to  that  frequency  of  disease  to  which 
this  joint,  from  its  actual  apparatus,  and  its  greater  . 
extent  of  articular  surface,  is  already  more  expo- 
sed than  any  other  joint  in  the  whole  system. 

The  gracilis^  the  sartorius,  and  the  Semite ndinosus^ 
after  reaching  the  tibia,  proceed  in  their  course 
distad  and  rotulad ;  and,  in  conformity  with  the 
biceps  brachii  and  the  biceps  crirris,  transmit  each 
an  aponeurosis  to  support  the  fasciae,  enveloping 
the  muscles  of  the  next  articulation.    From  the 
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nature  of  their  course,  they  are  capable  of  per- 
forming a  slight  degree  of  rotatory  motion  upon 
the  tibia  when  it  is  inflected ;  and  in  this  rotauon 
are  partly  assisted  by  the  semimembranosus  and  the 
'popHtciis;  while,  on  the  contrary,  they  are  modera- 
ted by  the  biceps.  It  is  only,  however,  in  particu- 
lar circumstances,  as  when  the  functions  of  hex- 
ion  and  extension  are  both  suspended,  that  they 
ever  are  permitted  to  roll  the  tibia.  For,  when 
they  and  the  biceps  are  made  to  act  at  the  same 
time  in  bending  the  leg,  or  moderating  the  exten- 
sors, that  very  direction  which  gave  them  the 
power  of  rotatory  motion,  is  now  made  the  means 
by  which  rotation  is  only  the  more  effectually  re- 
sisted* ;  and  hence  it  would  appear,  that  this  di- 
rection was  rather  intended  to  prevent  rotation 
when  the  muscles  are  employed  in  vigorous  exer- 
tions, than  to  promote  it  when  they  have  no  other 
business  to  perform.  As  a  farther  confirmation  of 
this  opinion,  the  vastus  internus  and  vastus  externus^ 
which  are  made  to  act  at  the  same  time,  and  are 
prevented  from  acting  alternately  by  their  attach- 
ments, must  likewise  oppose  rotatory  motion ;  in 
which  opposition  they  will  be  assisted  by  the  late- 
ral ligaments,  the  heads  of  the  gemellus,  and  in 
the  rotation  of  the  femur  fibulad,  or  the  tibia  tibiad^ 
ty  the  crucial  ligaments  f. 


*  See  jjage  339. 


t  See  page  396. 


438 


MOTIONS  OF  THif 


As  for  their  rotatory  power  on  the  femur,  the 
case  is  different ;  they  are  there  permitted  to  act 
alternately  in  flexion,  extension,  adduction,  or  ab- 
duction. 

As  the  gracilis  and  sartorius,  like  the  rectus  cru- 
ris, are  som.ewhat  relaxed  when  the  femur  is  inflect- 
ed, so  the  long  head  of  the  biceps  cruris,  with  the 
seniitendinosus  and  the  semimembranosus,  are  some- 
what stretched,  and  in  these  circumstances  enabled 
to  bend  the  joint  of  the  knee  to  a  greater  extent* ; 
the  convexity  of  the  joint  operating  here  in  a  man- 
gier that  is  well  explained  by  Borelli  in  those  pro- 
positions f,  where  he  proves  that  the  flexion  at  the 
joint  of  the  heel  ipust  m  certain  birds,  whether 
dead  or  alive,  be  accompanied  by  the  flexion  of- 
their  digital  phalanxes.    It  is  true,  indeed,  that  in 
these  propositions  the  late  Vicq  d'Azyr,  after  show- 
ing more  than  usual  anxiety  to  point  out  some 
myographical  errors,  and  after  asserting  just  what 
Borelli  had  asserted  before,  that  one  flexor  only 
passes  over  the  convexity  at  the  knee,  has,  by 
artfully  concealing  what  Borelli  has  said  of  the 
joint  of  the  heel,  and  by  insinuating  what  he  has 
not  said  of  the  joint  of  the  knee,  completely  suc- 
ceeded in  convincing  Barthez  that  his  cavilling 
cjiticism  is  an  able  refutation  J.    But  the  leg  of  a» 


*  See  page  296. 

•1^  De  Motu  Animalium,  Prop.  CXLIX.  et  CL. 

:|:  "  Un  phenomcne  remarquable  de  la  station  des  olseauzj 
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ifcird  that  perches  in  its  sleep  is  easily  procured,  and 
,  children,  who  in  general  are  fond  of  the  experi- 
ment, can  demonstrate  the  fact  which  Borelli  has 
.explained,  and  which  he  has  explained  by  descrip^ 
ttions  of  the  muscles,  sufficiently  minute,  and  suffi.- 
uciently  accurate,  to  support  his  conclusions. 


.c'est  qu'i'Ispeuvent  se  soutenlr  fcrmement,  et  meme  dormir,  ap,- 
■  puycs  sur  des  branches  d'arbrc  qu'ils  erabrassent  avec  les  doigti ; 
:  de  sortc  qu'ils  ne  peuvent  en  Stre  renverses  alora  par  des  coups 
.^e  vent,  et  qu'ils  y  restent  inline  quelquefois  accroches  apres  la 
iHort.    BoreUi  a  voulu  donner  une  explication  mcchanique  de 
ce  fait  singulier.    Cette  explication  a  etc  repetee  par  Monro  : 
:  mais  elle  a  etc  bien  refutee  par  M.  Vicq  d' Azyr.  Cependant 
personne  n'a  donnc  d'autre  explication  de  ce  fait,  qu'on  a  rap- 
porte  vaguement  a  I'irritabillte  des  muscles.    Barthez,  Nou- 
velle  Mechanlqv'^des  Mouvments  de  P Homme  et  des  Jnmaux. 

«  II  suit  de  ces  descriptions,  qu'il  y  a  trois  puissances  desti- 
nies k  la  flexion  des  doigts  des  oiseaux,  mais  une  seule  s'ctend 
au.dessus  des  condyles  du  tibia,  et  il  est  important  d'observer 
^ue  les  tendons  de  ce  muscle  ne  passent  point  au-dela  de  la  pre- 
miere phalange  :  c'est  done  a  tort  que  Borelli  assure  que  tovs 
les  fkhlsseurs  s^lnserent  au  femur.    II  n'a  sans  doute  avance 
cette  proposition,  que  pour  donner  plus  de  vraisemblance  a  I'ex- 
plication  qu'il  donne  de  la  force  et  de  la  facilite  avec  laquelle  les 
oiseaux  serrcnt  les  branches  des  arbres  pendant  qu'ils  dorment ;  il 
pretend  qu'elle  est  absolument  mechanique,  et  qu'elle  n'est  due 
(qu'a  ce  que  leurs  tendons  ^ont  relativement  moins  longs  que 
leurs  extrdmites,  lorsque  les  pieces  qui  les  composent  sout  fle- 
chies  I'un  sur  I'autre,  comme  il  an-ive  dans  le  sommeil  de  I'oi- 
seau.    Cette  longueur  relative  des  tendons  est  diminuce,  selon 
lui,  par  le  grand  nombre  d'angles  que  font  alors  les  difFerentes 
pikes  entr'elles,  mais  les  muscles  qui  flechlssent  les  moyenncs 
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The  joint  of  the  knee,  like  the  joint  of  the  elbow, 
and  like  every  other  joint  that  is  interposed  be- 
tween the  first  and  the  last  joints  of  either  the  at- 
lantal  or  sacral  extremities,  is  affected  by  muscles 
that  act  principally  on  the  neighbouring  joints 
"which  are  proximad  and  distad ;  and  hence  it  is,  '| 
that  in  enumerating  the  several  flexors  and  exten-  j 
sprs  of  the  tibia,  we  find  flexors  and  extensors  of  ■ 
the  femur,  as  well  as  two  extensors  of  the  tarsus,  ; 
namely,  the  gemellus  apd  the  plantaris. 

From  the  gemellus  being  not  only  a  flexor  of  the  , 
tibia,  but  extensor  of  the  tarsus,  it  must  be  evident 
that  the  one  should  be  inflected  and  the  other  ex- 
tended, whenever  the  tendo  Achillis  is  ruptured. 
To  effect  those  purposes,  a  cord  should  be  fixed  to 
the  heel  of  the  shoe,  and  a  ring,  son^ewhat  like  a 
dog's  collar,  but  in  two  parts,  be  made  for  the  thigh 
at  a  small  distance  proximad  of  the  rotula.  Petween 
a,  hook  fixed  in  the  ring  and  the  heel  of  the  shoe 


et  les  dernieres  phalanges  ne  s'ctendent  pas,  cotnme  il  I'a  cru, 
jusgu'au  femur ;  et  d'ailleurs  cet  efiFort  peut  il  avoir  lieu  san« 
que  la  chair  du  muscle  soit  tiraillee  ?  Si  elle  I'est,  n'entre-t-elle 
pas  necessairement  en  contraction  ?  Son  irritabilite  lui  permet* 
elle  de  rCvSter  en  repos,  et  ne  suffit-elle  pas  pour  cxpliquer  ec 
phenomene  ?  Ajoutez  a  cela  que  les  oiseauK  carnaciers  peuvent 
ctendre  kurs  doigts  lorsque  la  jambe  et  I'os  du  metatarse  sent 
flcchis,  comme  on  peut  s'en  convaincre,  en  considcrant  avec 
attention  les  differente?  attitudes  qu'ils  prennent  lorsqu'ils  sai- 
•isaent  et  qu'ils  retournent  leur  proie  en  differens  sens."  ViCQ^ 
D'AZYR,  Anatomie  des  Otseaux. 
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the  cord  should  be  drawn  so  as  at  once  to  extend 
the  one  and  inflect  the  other;  while,  to  prevent  the 
lateral  motions  of  the  foot  at  the  ancle,  a  mould 
should  be  formed  of  that  pasteboard  which  is  used 
in  the  binding  of  large  folios.  It  is  readily  softened 
in  warm  water,  and  applied  in  that  state  to  the  ro- 
tular  and  lateral  aspects  of  the  joint,  and  extending 
a  little  proximad  and  distad,  it  will  soon  harden 
and  preserve  the  parts  in  exactly  the  position  m 
which  they  gave  it  shape.    The  ring  here  mention- 
ed is  entirely  the  suggestion  of  an  ingenious  and  in- 
telligent artist,  who  had  the  tendo  Achillis  ruptured, 
and  who  complained  when  the  cord  was  tightened 
around  his  thigh,  that  it  occasioned  a  deal  of  uneasi- 
ness, and  when  it  was  slackened  to  admit  of  com- 
presses being  interposed,  that  it  was  always  ready 
to  slip.    On  trying  the  ring  of  his  own  contrivance, 
which  he  previously  lined  with  a  soft  substance,  he 
found  it  equally  secure  as  the  cord  when  it  was  tigh- 
tened; and  in  consequence  of  its  pressing  merely 
on  a  point  which  he  could  alter  by  the  rolling  of  the 
femur,  it  scarcely  produced  any  uneasiness.  By 
such  an  apparatus,  which  he  procured  at  a  trifling 
expence,  and  the  use  of  crutches,  which  enabled 
him  to  continue  the  greatest  part  of  his  former 
habits,  which  were  those  of  great  sobriety  and  in- 
dustry, he  recovered  completely  in  the  course  of 
less  than  seven  weeks. 

The  luxation  of  the  knee-joint  occurs  but  seL 
dom,  from  the  little  variety  of  the  muscular  func- 
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tions,  and  from  the  muscles,  whether  they  are  mo- 
(deratoi-s  or  motors,  being  always  employed  to  act 
as  directors ;  in  which  office  they  are  regularly 
Supported  by  the  lateral  ligaments. 


SECT.  III. 

MOTIONS  OF  THE  FIBULA, 


The  fibula  admits  of  little  change  in  relative  pa- 
sition  with  respect  to  the  tibia,  except  what  arises 
from  the  elasticity  of  its  several  ligaments  in  re- 
sisting the  concentration  of  forces,  and  preventing 
the  injuries  attendant  on  concussion.  It  has  no 
immediate  connection  wath  the  knee-joint,  and  in 
many  animals  as  little  connection  with  the  joint 
©f  the  tarsus ;  in  some  being  only  a  small  bone 
extending  a  short  way  distad  on  thq  leg,  and  in 
others  merely  a  process  of  the  tibia,  resembling 
the  ulna,  whose  length  and  magnitude  appear,  in 
the  different  species  of  animals,  to  be  regulated 
by  the  quantity  and  variety  of  motion  that  usually 
takes  place  beyond  the  distal  extremity  of  the  ra- 
dius. Its  length  and  magnitude  are  often  pro- 
portioned to  the  number  and  bulk  of  the  carne- 
ous  fasciculi  that  originate  in  the  leg ;  and  the 
quantity  of  these  generally  proportioned  to  the 
variety  and  extent  of  njotion  beyond  the  distal 
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extremity  of  the  tibia.  In  the  human  leg,  itg 
comiection  with  the  tibia  is  secm-ed  both  by  hga-r 
nients  and  muscles ;  at  the  two  extremities,  by  ac- 
cessory ligaments  peripherad  of  the  capsules ;  thro' 
the  space  interposed  between  the  extremities,  by 
that  ligament  named  interosseous^,  by  muscles  at, 
tached  to  it  and  the  tibia,  and  by  muscles  that 
cross  the  interosseous  space.  The  muscles  at-, 
tached  to  it  and  the  tibia,  are  the 

Soleus, 

Tibialis  posticus, 
Extrnsor  longus  digltoruiu, 
Flexor  longus  digitorum  ; 

and  the  muscles  that  cross  the  interosseous  space, 
the 

Tibialis  anticus, 
Extensor  proprius  poUIcis, 
Flexor  longus  poUicis. 

-  It  is  these  muscles,  and  more  particularly  the 
last  three,  that  explain  the  phenomenon  which, 
frequently  occurs  when  the  fibula  is  fractured  :  I 
mean,  the  inclination  of  one  or  both  of  the  bro^. 
ken  ends  towards  the  tibia. 


These  are 
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Rotulad, 
Foplitead, 
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Fibulad, 
Tibiad, 

or  in  some  of  the  intermediate  directions;  the  i 
motion  rotulad  being  what  is  called  jlexion;  the  | 
motion  poplitead,  what  is  called  extension;   and  | 
the  two  motions  Jihuiad  and  tibiad,  slight  inlriec- 
ticns  outwards  and  inwards,  that  perhaps  might  be 
named  abduction  and  adduction.    I^hty  are  so  re- 
lated, that  the  flexion  and  extension  may  be  per- 
formed in  any  state  of  abduction  or  adduction,  or 
adduction  and  abduction,  in  any  state  of  hexion 
©r  extension. 

The  muscles  concerned,  are  the 

Tibialis  amicus  *, 
Exttiisor  longus  d'gitorum  *, 
Exiensor  proprius  pollicis  f , 
,  Peioneiis  tertius  f , 

Gc'...^llusJ, 

Pldi.. aris 

Flex'.r  longus  digitorura  *, 
FK  xor  longus  pollicis  f. 
Tibialis  pos  icu  *, 
Percmeus  longus  f, 
Peroneus  brevi  -f-. 

In  the  motion  .oiulad,  the 

Tibialis  anticus, 

Exvensor  longus  digitorum, 

Extensor    roprius  pollicis, 

Peroneus  tertius  :  i 


Vide  p.  204.  f  p.  205,  X  P.  206. 
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In  the  motion  poplitead,  the 

Gemellus, 
Soleus, 

Plant  aris,  . 

Flexor  longus  digitorumj 

Flexor  longus  polHcis,  "  ' 

Tibialis  posticus,  -  

Peroneus  longus,  ., 
Peroneus  brevis :  ^        [  jl^r 

In  the  motion  hbulad,  the 

Peroneus  longus, 

Peroneus  brevis,  ; 

Peroneus  tertius, 

Extensor  longus  digitorum : 

In  the  motion  tibiad,  the 

Tibialis  postiCusy 
Extensor  proprius, 
Flexor  longus  digitorum. 
Flexor  longus  pollicis. 

If  besides  these,  tlieie  appear  at  times  to  be 
obvious  rotatory  motions  of  the  foot,  it  is  to  be  ob- 
served, ihat  such  motions,  though  generally  com- 
bined with  the  two  motions  fibulad  and  tibiad,  do 
not  properly  belong  to  the  joint  of  the  tarsus; 
they  may  always  and  easily  be  traced  to  the  fe- 
mur, the  tibia,  or  to  both :  if  the  knee  be  ex- 
tended, the  rotatory  motions  are  to  be  ascribed  en- 
tirely to  the  femur;  if  it  be  inflected,  partly  to 
the  tibia ;  in  which  case  the  rotation  of  the  femur 
will  ofien  be  combined  with  slight  degrees  of  ad- 
duction and  abduction. 

If  the  toes,  therefore,  be  seen  to  point  cither 
4 
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forwards  and  outwards,  or  forwards  and  inwdrds; 
we  must,  in  the  well-formed  sacral  extremity,  if 
the  knee  be  extended,  look  for  the  causes  princi- 
pally in  the  femur ;  its  rotators  Jibiilad,  consisting 
of  extensors,  flexors,  abductors,  and  adductors,  are 
more  numerous  and  more  powerful  than  its  rota- 
tors tibiad ;  and  whenever,  either  in  standing  or 
walking,  a  free  easy  lateral  swing  is  allowed  to 
the  trunk,  the  rotators  fihiilad,  or  the  abductors, 
must  be  brought  into  action,  the  toes  turned  out, 
or  thei  space  between  the  two  feet  widened,  to 
enlarge  proportionally  the  lateral  range  of  the 
centre  of  gravity.  If  that  range,  however,  be  re- 
stricted, by  checking  the  lateral  inclinations  of 
the  trunk,  by  fear,  awkwardness,  or  any  other  cir- 
cumstance, the  toes  then  may  be  turned  inwards ; 
and  if  the  cause  be  allowed  to  operate  with  fre- 
quency sufficient  to  induce  habit,  a  share  of  the 
positions,  which  the  parts  had  in  utero  for  the  sake 
of  occupying  the  least  possible  space,  may  in  some 
measure  be  continued  through  life. 

As  the  gemellus  and  the  salens  are  not  the  only 
extensors  of  the  tarsus,  why,  it  may  be  asked,  can- 
not the  tarsus  then  be  extended,  though  with  less 
force,  after  the  tendo  Achillis  is  ruptured,  and 
particularly  if  ruptured  without  any  pain  ?  To 
answer  the  question  :  the  gemellus  and  soleusj 
strong  as  they  are,  would  not  be  sufficient,  by 
moderate  exertion,  to  raise  the  weight  of  the  body- 
on  the  tarsus  without  such  a  lever  as  the  os  calcis. 

3 
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The  other  muscles,  excepting  the  slender  and  fee- 
'ble  plantaris,  have  not  such  a  lever.  Besides,  be- 
ing destined  to  perform  other  functions,  and  to  act 
here  only  as  auxiliaries,  they  are  not  prepared  foi' 
the  change  of  circumstance,  and  they  want  that  con- 
nection with  the  joint  of  the  knee  which  is  ne- 
cessary for  mutual  accommodation  in  any  exer- 
tion where  the  two  joints  are  required  to  co-ope- 
rate. 


SECT,  V. 

MOTIONS  OF  THE  SEPARATE  BONES  OF  THE  TARSUS. 

T  HESE  bones,  like  those  of  the  carpus,  admit  of 
little  change  in  relative  position,  except  such  a 
change  as  enables  them  to  diffuse  the  concentra- 
ted forces  of  pressure  and  concussion ;  and  hence 
the  muscles  that  more  immediately  act  upon  one 
•of  them  have  their  influence  indirectly  extended 
to  the  whole. 


SECT.  VI. 


MOTIONS  OF  THE  SEPARATE  BONES  OF  TUE. 
METATARSUS. 

The  observations  on  the  bones  of  the  tarsus  may^ 
with  equal  justice,  be  applied  to  those  composing 
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the  metatarsus ;  as  no  bone  here,  hke  the  meta- 
carpal bone  of  the  thumb  or  the  little  finger,  is 
found  to  admit  of  a  separate  motion  to  any  ex- 
tent that  is  easily  perceptible. 


SECT.  VII. 

MOTIONS  OF  THE  BONES  OF  THE  TARSUS  AND 
METATARSUS. 

These  bones,  by  their  forms  and  arrangements,  are 
made  to  constitute  a  general  surface  that  is  concave 
poplitead  or  plantad,  and  another  surface  that  is  con- 
Vex  rotulad.  Iti  short,  they  seem  to  Constitute  ar- 
ches from  the  proximal  to  the  distal,  and  from  the 
tibial  to  the  fibular  aspects  :  one  arch  beginning 
at  the  rotular  aspect  of  the  os  calcis,  and  thence 
extending  aloiig  the  astragalus,  the  os  naviculare, 
■  the  three  cuneiform  bones,  and  the  three  first  of 
-the  metatarsals ;  another  commencing  at  the  distal 
extremity  of  the  os  calcis,  and  thence  extending 
along  the  cuboides,  and  the  fourth  and  the  fifth  of 
the  metatarsals ;  and  a  third  extending  from  right 
to  left,  formed  at  one  part  by  the  five  metatarsals, 
and. at  another  by  the  os  cuboides  and  the  three 
cuneiform  bones :  The  parts  constituting  these 
three  arches  being  retained  in  their  relative  pqsi- 
tions,  partly  by  ligaments  surrounding  the  capsizes 
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of  articulation,  and  running  in  a  number  of  diffe- 
rent directions ;  partly  by  the  plantar  aponeuro- 
sis ;  partly  by  strong  muscular  tendons  mutually 
interwoven,  intermixed  with  the  ligaments,  and 
stretching  from  one  bone  to  another ;  and  partly, 
too,  by  the  action  of  muscles  drawing  from  the 
( distal  to  the  proximal  aspect,  from  one  lateral  as- 
pect to  another,  or  from  the  distal  and  lateral  as- 
pects to  some  points  that,  are  situated  in,  or  near 
1  the  OS  calcis.    For  the  os  calcis  being  the  bone 
•  that  affords  the  most  general  support  to  the  arches, 
:  is  also  the  bone  from  which,  or  its  neighbourhood, 
most  of  the  muscles  connected  with  the  arches 
proceed  to  their  insertion.    This  bone  furnishes 
;  an  origin  wholly,  or  in  part,  to  the 

Extensor  brevis  digitorum, 
Flexor  brevis  digitorum, 

Flexor  accessorius,  seu  massa  carhea  Jacobi  Sylvli'^ 
Flexor  brevis  pollicis, 
Adductor  pollicis,- 
Abductor  pollicis^ 
Abductor  minimi  digiti  ; 

while  the  flexor  longus  digitorum  pedis  and  the  flexor  \ 
longus  pollicis  pedis,  by  uniting  and  crossing  where 
they  happen  to  meet  with  the  flexor  accesSciri- 
us,  constitute  a  central  point  of  their  own,  near 
to  the  place  where  the  preceding  muscles  origi- 
nate ;  and  thence,  with  these  and  the  four  lumbri- 
ccdes,  radiate  also  in  different  directions  to  the  di- 
gital phalanxes  :  The  transversus  pedis^  in  the 

Ff 
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meanwhile,  giving  its  support  by  crossing  directljr  ! 
from  side  to  side ;  the  adductor  pollicis  and  peromm 
longiis  by  crossing  obliquely ;  and  the  common  ex- 
tensors on  the  rotular  aspect,  like  the  common; 
flexors  on  the  popliteal,  by  radiating  each  from 
contiguous  centres,  by  crossing  in  their  course,  and 
by  drawing  their  insertions,  Hke  most  of  the  o-  i 
ther  muscles  of  the  foot,  to  points  that  are  either  j 
situated  in  or  near  the  os  calcis.  " 

The  arches  of  the  foot  being  thus  constructed, 
and  more  or  less,  according  to  circumstances,  vi-  ' 
gorously  supported  by  the  action  of  muscles,  are  j 
not  only  calculated  to  afford  a  safe  and  general!  ' 
protection  to  the  muscles,  the  nerves,  the  sangui-  \ 
ferous  vessels,  and  the  absorbents  on  the  plantar  ' 
aspect;  but  by  their  elasticity,  and  the  number  of  | 
the  parts  of  which  they  are  composed,  are  admi-  j 
rably  fitted  to  diffuse  the  effects  of  concentrated' 
forces,  whether  they  proceed  from  above  or  be- 
low ;  to  accommodate  themselves  in;  some  mea-  • 
sure  to  the  forms  of  the  objects  which  are  brought  I 
into  contact ;  and  to  add' to  that  springy  or  elastic 
motion  which  contributes  so  much  to  lessen  fa- 
tigue in:  walking  and  running,. 
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SECT.  VI. 

MbTIONS  OF  THE  BCINES  QF  THE  DIGITAL  PHALANXE^i 

Of  THE  Digital  Phalanxes  of  the  First,  ok 
Great  Toe. 

These  phalanxes,  like  those  of  the  thumb,  are  li^ 
Hiited  to  two,  a  proximal  and  a  distal. 

Proximal  Phalanx. 

The  motions  of  the  proximal  phalanx  are^ 

Rotulad, 
Poplitead^ 
Fibulad, 
Tibfad, 

or  combinations  of  these  motions  3 
And  are  performed  by  the 

Extensor  brevis  digitorum 
Extensor  proprius  pollicis  *i 
Flexor  brevis  pollicis  *, 
Flexor  longus  pollicis 
Abductor  pollicis  *, 
Adductor  pollicis  *, 
Transvcrsus  pedis  *  : 

The  motion  rotulad,  by  a  tendon  of  the 

Extensor  brevis  digitorumj  and  by  titii 


*  p.  212,  213. 
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Extensor  proprlus  poUicis  t 

The  motion  poplitead,  by  the 

Flexor  brevis  pollicisi 
Flexor  longus  poUicis,. 
Abductor  pollicis, 
Adductor  pollicis, 

Hie  motion  fibulad,  by  the 

Adductor  pollicis, 
Transversus  pedis  : 

The  motion  tibiad,  by  the 

Abductor  pollicis» 

Distal  Phalanx* 
The  motions  of  the  distal  phalanx  are, 

Extension,  and 
Flexion  : 

The  first  performed  by  the 

Extensor  proprius : . 

The  second,  by  the 

Flexor  longus. 

The  metatarsal  bone  of  this  toe,  unlike  the  me  - 
tacarpal bone  of  the  thumb,  admits  of  nearly  as 
little  motion  as  the  other  bones  with  which  it  is 
classed. 

Motions  of  the  Bones  constituting  the  Pkox- 
iMAL,  Medial,  and  Distal  Phalanxes  of  the 
Small  Toes. 

Proximal  Phalanx. 

The  motions  of  thp  bones  of  the  proximal  pha- 
lanx are, 
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RotuIad« 
Popliteal, 
Fibulad, 
Tibiad, 

•r  combinations  of  these  motions  ; 
^nd  are  performed  by  the 

Extensor  longus  digltorum  *, 
Extensor  brevis  digitorum  *^ 
Lumbricales  *, 
Flexor  brevis,  seu  sublimis  *, 
Flexor  longus,  eeu  profundus  *, 
Interossei  *, 

Flexor  brevis  minimi  digiti  *, 
Abductor  minimi  digiti  •  : 

The  motion  rotulad,  or  what  is  called  ^extension,  by 
the 

Extensor  longus  digitorum,  and 
Extensor  brevis  digitorum  (the  fifth  toe  ex- 
cepted) : 

The  motion  poplitead  or  plantad,  commonly  call- 
ed flexion,  by  the 

Liumbrlcales, 
Interossei, 

Flexor  brevis,  seu  sublimis, 
Flexor  longus,  seu  profundus. 
Assisted  in  the  fifth  toe  by  the 
Flexor  brevis  minimi  digiti,  and 
Abductor  minimi  digltl  : 

The  motion  fibulad,  by  the 

Fibular  interossei ; 
In  the  fifth  toe,  by  the 
Abductor  minimi  digiti : 


Vide  p.  214,  215. 
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The  motion  tibiad,  by  the 

Tibial  interossei. 


Medial  Phalanx. 

The  motions  of  the  bones  of  the  medial  pha* 
Janx  are, 

Extension,  and 
Flexion  : 

The  first  performed  by  the 

Extensor  longus,  and 
Extensor  brevis  (the  fifth  toe  excepted)^ 
Occasionally  assisted  by  the 
I^umbricales,  and 
Interossei  * ; 

vThe  second,  by  the 

Flexor  brevis,  seu  sublimis. 
Flexor  longus,  seu  profundus. 

Distal  Phalanx. 

The  motions  of  the  bones  of  the  distal  phalanx^ 
like  those  of  the  medial,  are  also  confined  to 
Extension,  and 
Flexion  : 

The  fiirst  performed  by  the  same  muscles  that  per- 
formed the  extension  of  the  medial  phalanx  j  the 
second  by  the  fiexor  longus  digitorum. 


*  Vide  p.  41  Ah 


•SACF-AL  EXTREMITIES. 


455 


General  Remarks. 

Though  the  sacral  extremities  do  not  derive  so 
free  and  extensive  motions  from  the  trunk  as  the 
atlantal ;  though  they  do  not  participate  m  mo- 
^ions  corresponding  to  those  of  the  two  clavicles 
and  scapulae ;  though  their  fibulas  be  fixed  with 
respect  to  the  tibiae  >  though  their  digital  pha- 
lanxes be  comparatively  short,  and  all  their  meta- 
tarsals admit  comparatively  but  of  little  motion  i 
yet  their  strength  is  greater  than  that  of  the  at- 
lantal, their  obedience  to  the  will  equally  prompt; 
and  as  they  communicate  to  the  system  at  large  a 
^luantity  of  motion  greater  than  what  they  receive 
in  return,  they  contribute  more  to  the  general 
health,  so'far  as  that  is  dependent  on  exercise.  In 
short,  the  two  atlantal  extremities  perform  a  great- 
er share  of  the  functions  that  characterise  the  ge- 
nus and  species  ;  the  sacral  extremities,  a  greater 
share  of  the  common  functions  essential  to  life  : 
while  both  kinds,  if  viewed  with  a  reference  to 
the  several  offices  they  are  destined  to  perform, 
fcespeak  a  degree  of  wisdom  and  foresight  in  the 
contrivance,  which  beings  of  our  Hmited  intelli- 
gence would  more  prudently  admire  and  adore 
jthan  attempt  thoroughly  to  comprehend. 
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CHAP.  VII. 

MOTIONS  OF  THE  AURICLE. 


nr* 

1  HE  Iqwer  animals  are  frequently  observed  me- 
ving  their  auricles,  and  in  some  measure  varying 
their  form,  according  to  the  intensity  and  direc- 
tion of  the  different  sounds  to  which  they  are  hst- 
ening.    It  is  even  said,  that  some  wandering  pre- 
datory tribes  of  the  human  species,  who  are  natu- 
rally led  to  look  with  suspicion  on  every  wood, 
thicket,  ravine,  and  cavern,  which  they  pass,  and 
to  mark  with  attention  every  sound  that  floats  in 
the  air  by  night  or  by  day,  are  also  accustomed  to 
move  their  auricles  in  a  similar  manner.    But  be 
that  as  it  may,  the  individuals  of  civilized  nations, 
being  seldom  placed  in  such  situations,  seldom 
make  use  of  the  muscles  of  their  auricles ;  and 
hence  these  muscles,  originally  slender,  and  grow- 
ing daily  more  so  by  disuse,  rarely  produce  any 
obvious  effects,  and,  one  or  two  excepted,  rarely 
exhibit  any  thjng  more  than  the  semblances  pf 
inuscies.    Their  names  are 
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Attollens  aunculam, 
Anterior  auriculas, 
Retrahentes  auriculsf, 
Tragicus, 
Antitragicus, 
Major  helicis, 
Minor  helicis, 
Transversus  auriculae. 

As  to  their  functions,  I  can  add  nothing  satisfacto.-^ 
yy  or  important  to  what  has  been  observed  by  the 
truly  estimable  and  accurate  Albinus.  In  the  first 
Book  of  his  Historia  Musculorum,  although  he  speaks 
doubtfully  of  some  of  them  as  muscles  *,  in  the 
third  Book  he  is  more  decided,  and  assures  us,  not 
only  that  they  are  muscles,  but  that  he  had  obser- 
ved their  effects  in  himself  f ,  Not  pretending  t« 
have  had  such  experience,  I  subjoin  his  account- 
of  their  functions  in  the  note 


*  "  Aut  veri  musculi  sunt,  aut  certc  ipsis  quam  similllmi." 
Lib.  i.  cap.  vi.    See  also  p.  13.  of  this  Work. 

f  *'  Sequentes  auriculas  minusculi  sunt  et  prsetenues  -,  veri 
tamen  quorum  etiam  actiones  in  nobis  observavimiis."  Lib. 
iii.  cap.  xxvi. 

\  "  Attollens  auriculam  sursum  trahit  auriculam,  tenditque  il- 
lam  ejus  partem  cui  insertus  ;  maxime  si  eodem  tempore  agant 
\frontales  et  occipitales. 

jinterkr  auricula  helicis  eminentiam  illam  qua»  conchaia 
distinguit,  trahit  in  priora  eursum,  ac  tendit. 

"  Retrahentes  auricula  concham  tendunt,  auriculam  trahunt 
fctrorsum. 

y  Tragicus  cam  cui  incumbit  conchsc  partem  deprimit,  f^-. 
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Motions  of  the  Bones  in  tiiE  TyMPANufvi.. 

The  bones  in  the  tympanum  are  the  malleus^ 
incus,  the  os  orbiculare,  and  stapes  ;  and  the  mus- 
cles destined  to  move  these  bones,  and  througli 
these  bones  the  membrana  tympani,  are  the 

Externus  maUei, 
Laxator  tympani  *, 
Tensor  tympani. 
Stapedius.: 

The  three  first  attached  to  the  malleus,  and  thp 
jasl  to  the  stapes.    By  these  muscles,  the  membra^ 


atque  planiorem  ;  superiorem  tragi  marginem  in  priora  ejc- 
rorsum  vertit. 

"  /Intitragicus  extremum  aatihelicem  deprimit  antitragum  ver- 
sus ;  hujus  maxime  eminentem  marginem  nonnihil  extrorsum 
in  posteriora  vertit ;  marginem  conch«  inter  locum  unde  ipse 
tjritur,  atque  eum  cui  insertus,  medium  premit,  incurvat,  ut  in 
concham  assurgat,  magisque  tendatur. 

"  Major  helicis  premit,  deprimit,  percUtit  partem  earn  helici? 
cui  incumbit  :  illam  vero  cui  insertus,  modice  deorsum  trahit. 

"  Minor  helicis  incisuram  helicis,  cui  affixus,  contrahlt  j  parr 
lemque  quam  occupat,  premit,  percutit. 

«'  Tranjversus  auricula  contrahit,  quod  auriculas  inter  con? 
cham  et  antihelicem  cum  scapha  intercedit ;  idem,  cum  con- 
cha et  scapha  tendit."    Albini  Historia  Musculorum,  lib.  iv. 

*  Albinus  and  Haller  both  speak  doubtfully  as  to  the  mus- 
cularity of  the  laxator  tympani;  a  kind  of  diffidence  more  fre- 
quently to  be  met  with  in  the  more  accurate  and  experienced 
anatomists  than  in  those  who  are  less  qualified  to  decide. 
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ina  tympani  is  in  various  ways  stretched  and  relax- 
l  ed;  the  two  first  opposed  to  one  another  seeming  tp 
!  Stretch  and  to  relax  it  in  different  parts ;  at  the  same 
itime  stretching  the  part  beyond  the  malleus,  and 
relaxing  that  between  the  malleus  and  the  place 
I  of  their  origin ;  the  tensor  tympani,  on  the  othei* 
:  hand,  seeming  to  produce  a  general  tension,  and 
I  the  stapedius,  by  acting  on  the  malleus  through  the 
ICS  orbiculare  and  stapes,  a  general  relaxation  * 
1  the  whole  also  seeming:  to  extend  their  functions; 
i  to  the  labyrinth ;  for  if  one  or  more  of  the  semi^ 
.  circular  canals  be  laid  open,  and  at  the  same  time 
;  filled  with  water,  the  water  will  be  seen  to  flow 
i6ut  during  the  tension,  and  to  flow  back  again 
•  during  the  relaxation  produced  in  the  membrana 
tympani  by  their  contractions.  In  the  note  be- 
low, the  reader  may  see  an  account  of  their  func- 
tions, as  given  by  Albinus  f .  ' 


*  This  function  of  the  stapedius  was  first  pointed  out  to  me 
by  an, ingenious  friend,  Mr  Alexander  Walker. 

•f  Externus  mallet  malleum  in  priora  trahit,  modlceque  porum 
acousticum  versus  ;  ex  quo  malleum  spquens  membrana  tympa- 
ni planior  fit,  et  modice  laxior,  sed  inasqualiter,  maxime  laxata 
ilia  parte  qua»  a  priore  parte  mallei  est. 

"  Laxator  tympani  mallei  manubrium  trahit  retrorsum,  simul 
ct  sursum,  et  porum  acousticum  versus;  eoque  membranam  tym- 
pani eodem  versus  trahit,  laxat,  facitque  planiorem. 

*'  Tensor  tympani  mallei  manubrium  a  poro  acoustico  retfahit 
gd  oppositam  tympani  partem,  et  modice  eodem  tempore  in 
griora  j  ^uo  fit,  ut  cum  malleum  sequatur  membrana  tympani, 
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Remarks. 

The  auricle,  the  tympanum,  and  the  bones  of 
fche  tympanum,  are  wanting  in  many  genera  of 
animals,  and  different  in  many  of  the  genera  of 
animals  in  which  they  are  found.  As  to  their  use, 
no  one  has  yet  pointed  out  precisely  the  relations 
and  circumstances  to  which  they  are  adapted,  and 
far  less  the  more  obscure  relations  and  circum- 
stances to  which  their  numerous  varieties  refer. 
In  examining  the  ear,  anatomists  have  bestowed 
but  little  attention  on  its  physiology ;  they  have 
rather  chosen  to  labour,  as  it  were,  for  the  sake  of 
labour ;  they  have  strained  the  eye,  and  pored 
through  the  microscope,  not  merely  to  discover 
the  general  form  and  structure  of  the  organ,  but 
to  mark  all  its  visible  minutiae,  which  they  have 
named,  and  which  they  have  described  with  as 
much  solemnity  as  if  their  observations  were  to 
lead  to  some  mighty  discovery  ;  as  if  trifles  were 
important  because  they  arc  true ;  or  as  if  they 
could  be  raised  to  something  of  consequence  by 
the  minuteness  of  tedious  description,  or  the  pom-- 


<eani  Intro  trahere  valeat  ac  tendere,  cavamque  efEcere  a  parte 
pori  acoustici. 

"  Stapedius  capitulum  stapidis  ad  os  cavernulas,  quo  exit  ten- 
do  sinis  attrahit,  eoque  ita  movet  stapidcm,  ut  pars  posterior 
basis  ejus  in  vestibulum  aurls  introeat,  prior  ab  eodetn  recedit.'^ 
^ist.  Musculorum,  lib.  iy. 
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pous  parade  with  which  they  are  announced  as- 
i^natters  that  have  not  been  heard  of  before. 


In  treating  of  the  motions  of  those  parts  that  d& 
iriot  fall  under  the  previous  titles,  Head,  Neck, 
Trunk,  or  Extremities,  I  shall  begin  with  the 
;  parts  most  atlantad ;  and,  with  as  few  exceptions 
;as  may  be,  proceed  regularly  to  describe  their  mo- 
;tioiis  as  they  occur  in  our  progress  sacrad- 
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MOTIONS  OF  THE  CUTIS  COVERING  FARTiJ' 
OF  THE  CRANIUM  AND  THE  FACE.. 


The  parts  ^  of  the  cutis  covering  the  face,  and- 
thence  extending  over  the  glabellar,  the  coronal, 
the  inial,  and  the  two  lateral  aspects  of  the  crani- 
um, seem'the  only  parts  of  the  human  integuments^ 
that,  independent  of  the  naotions  of  bones,  are 
made  to  change  their  relative  positions  in  conse^ 
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quence  of  the  voluntary  actions  of  muscles  9^.  The 
changes  are  produced  by  the 

Orbiculares  Palpebrarum*, 

Orbicularis  Oris, 

Epicranius,  dexter  ct  sinister  *, 

Corrugatores  superciliorum  *, 

Xievatores  palpebrarum  superiorum  f, 

Buccinatores 

Zygomatic!  majores  §, 

Zygomatic!  minores^, 

XiCvatores  angulorum  oris 

XiCvatores  labii  superioris  J, 

Levatores  labii  superioris  alarumque  nasi  |, 

Nasales  labii  superioris  J, 

Depressores  labii  superioris  alarumque  nasi  J, 

Depressores  angulorum  oris  [j, 

Depressores  labii  inferioris  ||, 

Xevatores  menti  [], 

Compressores  narium  J. 

Of  these  muscles,  the  principal  are  the  three  orbicu- 
lares; all  the  rest  being  employed  to  moderate,  assist, 
or  direct  them  in  shutting  and  opening.  If  they  be 
shut  by  general  contractions  through  the  whole  of 
their  circumference,  all  their  different  diameters 
are  shortened,  but  in  different  proportions :  the 
parts  opposite  coronad  and  basilad  being  made 


^  I  have  never  seen  the  ears,  nor  the  integuments  covering 
the  two  latissimi  colli,  moved  by  the  separate  and  voluntary  ac- 
tion of  these  muscles. 

♦  Seep.  i68.  f  P-  173-  t  P- ^72' 

II      174-  §  P.  1:76. 

3 
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*©■■  press  against  one  another but  the  parts  oppositiS 
dextrad  and  sinistrad  being  prevented  from  reach'- 
ing  their  centre  by  their  attachments,  either  ttr 
bone,  celluiar  membrane,  or  moderating  muscles. 
While  they  are  shutting,  the  moderating  muscles, 
and  the  cutis  around,  are  drawn  toward  each  as> 
toward  a  centre  ;  and  while  they  are  opening,  by 
the  contractions  of  the  moderating  muscles  (for 
sphincter  muscles  cannot  open  themselves),  the  cim 
tis  is  seen  receding  around  in  different  directions^ 
as  it  were  from  a  centre  to  a  circumference, 

Orbicueares  Palpebrarum*. 

These  muscles  are  most  fixed  toward  the  mesial 
angle  of  the  orbit,  to  which  point  their  superciliary 
fibres  are  drawn  and  directed  by  the  corrugatores. 
superciliormn.  By  their  forcible  contractions,  they 
close  the  eyelids,  and  compress  the  eyeballs  ;  cause- 
the  integuments  to  descend  from  thie  forehead,  to 
ascend' from  the  lips*,  and  to  advance  mesiad  from 
the  temples :  Theip  moderators  being  the  epicra- 
nius,  the  levatores  palpebrarum,  the  depressores  lahii 
superioris-f,  and  the  ekstic  cellular  membrafie  situatQd. 
en  the  temples.   When  these  act,  the  integuments 


*  Assisted  here  occasionally  by  the  moderators  of  the  upper 
Up. 

f  Through  the  medium  pf  the  cutis  and  moderators  of  t^ie 
upper  lip. 
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again  ascend  hy  the  forehead,  descend  by  the 
cheeks,  and  return  laterad  towards  the  temples; 
causing  thereby  the  eyelids  to  open,  and  the  eye-  j 
balls  to  be  freed  from  compression.  j 

When  the  tendinous  part  of  the  epicranius,  i 
from  the  inflammation  of  cutaneous  eruptions,  or  I 
from  other  causes,   adheres  to  the  periosteum  1 
bejaeath,  the  hairy  scalp  becomes  fixed  in  its  situ- 
ation ;  and  the  carneous  fibres  arising  from  the  ^ 
transverse  occipital  ridge,  not  being  able  to  extend: 
their  influence  to  the  cutis  of  the  forehead,  the 
wrinkles  increase  in  depth  and  in  number,  and 
appear  at  an  earlier  period  of  life. 

When  the  corrugatores  and  orbiculares  act  habi- 
tually with  a  greater  force  than  the  epicranius,  the 
eyebrows  are  seen  overhanging  the  orbits,  with 
ridges  and  furrows  more  or  less  marked  on  the 
portion  of  the  cutis  which  covers  the  glabella. 

When  the  slender  fibres  of  the  two  orbiculares, 
scattered  on  the  eyelids,  and  by  some  denominated 
musciiU  ciliares,  act  independently  of  the  larger 
fibres  that  encircle  the  orbits,  they  have  respec- 
tively for  moderating  muscles  the  levatores  palpe- 
brarum superiorum.  That  motion  of  the  upper  or 
coronal  eyelids,  which  from  its  suddenness  has  be- 
come proverbial,  is  the  effect  of  these  muscles  act- 
ing alternately.  By  this  motion,  the  lachrymal  fluid 
is  uniformly  diffused  over  the  cornea%  both  its  se- 
cretion and  absorption  promoted,  the  transparency 
and  moisture  of  the  corneas  preserved,  and  any 
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!  troublesome  reft-actions  of  light,  from  particles  of 

.dust  or  accumulated  tears,  regularly  prevented. 

When  the  eyes  are  shut  with  a  more  than  usual 
degree  of  force,  or  opened  to  a  greater  than  usual 
extent,  the  larger  fibres  incircling  the  orbits,  and 
their  moderators,  are  brought  into  action  ;  and  if 

I  one  of  the  eyes  be  thus  shut  and  opened,  and  not 
the  other,  the  lateral  halves  of  the  epicranius  may 

:  then  be  seen  to  act  as  distinct  muscles. 


Orbicularis  Oris.- 
Four  muscles^ 

The  two  levatores  menti,  and 

The  two  depressores  labii  superlorls  alarumque  nasi, 

1  cause  the  coronal  and  basilar  parts  of  this  orbicu= 
llaris  to  meet,  and  to  press,  if  necessary,  against 
(one  another,  in  the  shutting  of  the  mouth;  while 
ithe  following  muscles,  as  its  moderators,  and  as  in- 
ttermixed  withit  at  their  insertion^  draw  it  from  th« 
Ipoints  within  its  circumference,  open  the  mouth, 
(enlarge  its  diameters,  and  draw  the  integuments 
towards  their  origins : 

Directions  of  action, 
Nasales  tabii  superior^,  Coronad,  mcsiad. 

Levatores  labii  sup.  et  alarum  nasi,  Coronad. 
Levatores  labii  superioris,  Coronad. 
Levatores  angulorum  oris,  Coronad,  latct'ad. 

Zygomatici  majores,  Cor.  lat.  ii.vad. 

Zygomatic!  minores^'  Cor.  lat.  iniad. 
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JDirections  of  action^ 
Buccinatores,  Laterad»  iniad. 

Depressores  angulorura  oris,  Laterad,  basilad. 

Depiessgres  labii  inferioris,  Laterad,  basilad, 

first  four  muscles,  the  levatores  menti  and  de- 
pressores labii  superioris^  may  be  seen  co-operating 
with  the  orbicularis  when  the  mouth  and  cheeks 
are  inli^ted  with  air,  or  when  the  lips  are  reflected 
inwards  over  the  teeth,  and  again  co-operating 
with  its  moderators  when  the  lips  are  reflected  der- 
mad,  or  outwards. 


Motions  of  the  Nasal  Cartilages. 

Part  of  the  cartilages  forming  the  external  ori- 
fices of  the  nostrils,  as  well  as  their  integuments, 
are  observed  to  change  their  relative  positions  by 
the  actions  of  muscles.  These  two  orifices  dilate 
and  contract,  and  some  portions  of  the  cartilages 
that  form  them  are  seen  to  ascend  and  descend  a 
little  between  the  mouth  and  the  ossa  nasi. 

These  motions  are  performed  by  the 

Orbicularis  oris, 

Depressores  labii  superioris  alarumquc  nasi, 
Nasales  labii  superioris, 
Levatores  labii  superioris  alarumque  misi, 
Compressores  narium. 

The  coronal  lip  being  previously  fixed  by  its  de- 
pressores and  orbicularis,  the  nasales  labii  superioris ^ 
if  thrown  into  action,  draw  the  moveable  part  of  the 
septum  toward  the  mouth ;  when  the  compressores^ 
attached  at  one  extremity  to  the  depressores,  and 
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at  the  tther  to  the  ossa  nasi,  not  being  aWe  t& 
bring  their  extremities  nearer  by  contxaction,  press 
on  the  lateral  parts  of  the  alse,  tind  force  them 
mesiad;  the  same  effects  in  these  circumstances 
being  likewise  produced  in  a  similar  manner,  and 
from  similar  causes,  by  the  lemtores  labii  superiork 
alarumque  nasi.  I  have  said,  in  these  circuinstan- 
ces ;  as  the  only  muscles  that  regularly  cause  the 
iwo  alse  to  approach  the  septum,  are  the  depressores 
\  the  compressores  narium,  and  levatores  labii  superio- 
ris  alarumque  nasi;,  compressing  the  alse  only  when 
the  lip  is  fixed,  but  dilating  them  again  when  it  is 
moveable  ;  compressing  them  more  when  it  is  de-* 
pressed,  and  dilating  them  more  when  it  is  eleva- 
ted. To  understand  how  the  same  muscles  shouM 
thus  perform  such  dilFerent  functions,-  siippose 
two  cords  tied  togethet  on  the  ridge  of  the  nose^ 
and  thence  descending  on  each  side  over  the  alae, 
and  attached  to  their  margin  either  by  a  piece  of 
adhesive  plaster  or  a  blunt  hook,  yet  descending 
beyond  their  attachmerit  to  the  alae  as  far  as  thd 
mouth,  and  there  tied  again  with  a  second  knotj 
if  their  extremities  at  the  mouth  be  moveable,  and 
their  other  extremities  be  drawn  coronad,  or  towards 
the  brow,  they  will  relax  or  corrugate  the  integu- 
ments upon  the  hose,  and,  by  drawing  the  alas  co- 
ronad and  laterad,  will  expand  the  ilostrils.  On 
the  other  hand,  if  the  extremities  at  the  mouth  be' 
fixed,  or  drawn  at  the  same  time  in  an  opposite  di- 
xection,  the  alse  will  neither  be  raised  nor  depress^ 

Gg2 
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ed,  but  forced  mesiad  toward  the  septum,  and  the 
two  orifices  of  the  nostrils  diminished  by  lateral 
compression,  just  as  they  are  by  the  pressure  of  the 
atmosphere,  when  the  air  is  very  suddenly  inhaled, 
and  the  equilibrium  between  what  is  external  and  , 
what  is  internal  thereby  destroyed.  ,j 

I 

General  Remark. 

Considering  the  extent  of  dilatation  and  con- 
traction of  which  the  orbicularis  oris  is  susceptible; 
considering  too,  that  wherever  it  is  moved  by  its 
own  contractions,  the  levatores  menti,  the  depresso- 
res  labii  superioris,  or  its  moderators,  the  integu- 
ments around,  and  to  some  distance,  must  always 
either  precede  or  follow  it ;  considering  also,  that 
.the  several  parts  of  its  circumference  may  be  made 
to  approach  and  made  to  recede  in  different  dii;pc- 
tions,  either  in  the  lines  of  the  muscular  fibres,  or 
in  the  diagonals  of  their  different  forces,  and  not 
only  made  to  approach  and  recede,  but  to  diffe- 
.rent  extents,  with  different  forces,  different  veloci- 
ties, and  in  diagonals  as  varied  as  the  changes  of 
relative  action,  the  modes  of  combination,  or  the  *  . 
orders  of  succession  which  twenty  three  mus-  i 
cles  may  exhibit;  considering  maturely  all  these 
circumstances,  we  can  hardly  be  surprised  that 
the  lips  should  assume,  independent  of  the  mo- 
tions of  the  basilar  maxilla,  and  independent  of 
-inflatioDs  by  the  breath,  an  almost  incalculable  va- 


THE  CRANIUM  AND  FACE. 


riety  of  forms;  and  that  their  muscles,  combining 
their  effects  with  those  proceeding  from  the  mus- 
cles of  the  nose,  the  eyes,  the  two  orhiculares palpe- 
brarum, and  their  moderators,  should,  for  every 
shade  of  emotion  and  passion,  furnish  the  counte- 
nance with  means  of  expression  next  to  inexhaust- 
ible. 


CHAP.  IX. 

MOTIONS  OF  THE  EYE  *. 


The  motions  of  the  eye  are, 
Locomotions 

Iniad,  and 
Glabellad ; 

Rotatory  motions 

Coronad,  and 
Basilad, 

«n  axes  extending  between  the  mesial  and  the 
temporal  aspect ; 


•  The  w»rds  eye,  aurtclcy  &c.  preceded  by  the  definite  ar- 
ticle the,  are  generally  used  as  coUcctire  nouns,  and  denote 
what  is  plural. 
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Rotatory  motion? 

Mesiad,  and 
Temporad, 

on  axes  extending  between  the  coronal  and  the 
basilar  aspect ; 

And  rotatory  motions 

McBiad,  and 
Temporad, 

on  axes  extending  between  the  inial  and  glabellar 
aspect. 

The  muscles  by  which  the§e  motions  are  per-^ 
formed,  are  the 

Situation,  Direction  of  GfCtiQn<t, 
Rectus  attollens*,  Coronal,  Iniad. 
Rectus  depressor  *,  Basilar,  Iniad. 
Rectus  adductor  *,  Mesial,  Iniad, 
Rectus  abductor  *,  Temporal,  Iniad. 
Obliquus  superior  *,  Mes.  coronal,  Glab.  mesiad. 
Obliquus  inferior  -j-,    Tempor.  basilar,  Glab.  mesiad. 

The  eye  being  every  where  imbedded  in  fat, 
except  on  the  aspect  where  the  cornea  is  situated, 
jthe  motion  iniad  can  be  carried  only  to  the  extent 
in  which  the  adipose  substance  is  compressible. 
In  this  motion,  the  four  recti  act  together  in  the 
double  capacity  of  motors  an^  directors,  and  the 
two  obliqui  in  that  of  moderators  ;  the  rectus  attol- 
lens resisting  for  the  time  the  rotatory  power  o^ 
^h,e  rectus  depressor ;  the  rectus  adductor^  the  rp- 
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tatory  power  of  the  rectus  abductor  ;  and  the  ohli^ 
mus  superior,  the  rotatory  power  of  the  ohliqim 
inferior.  In  the  motion  glabelkd.  the  two  obhqui. 
resisting  one  another's  rotatory  powers,  become  the 
motors;  and  the  four  recti,  moderators  and  di. 
rectors. 

In  acting  separately,  these  muscles  perform  on- 
ly a  rotatory  motion,  when  each  of  the  recti  is 
moderated  by  the  rectus  of  the  opposite  aspect, 
•and  the  one  of  the  two  obliqui  by  the  other.  In 
5uch  motions  the  cormml  rectus  is  made  to  turn  the 
pupil  coronad ;  the  basilar,  basilad ;  the  mesial,  me- 
siad;  the  temporal,  temporad  ;  the  obliquus  superior, 
basilad  and  mesiad;  the  obliquus  hiferior,  coronad 
and  temporad :  and  as  none  of  them  ean,  in  its  se- 
parate motion,  be  moderated  by  any  but  its  own 
moderator,  it  follows,  that  th€  four  remaining 
muscles  may  act  as  directors ;  and  that,  therefore, 
the  rotation  of  any  one  muscle  may  be  variously 
combined  with  the  rotatory  motion  of  every  other 
muscle,  excepting  that  of  its  own  moderator. 

When 'the  two  ohliqui  act  in  succession,  and 
are  not  restricted  by  the  directing  forces  of  the^ 
recti,  they  each  roll  the  eye  on  a  different  ax- 
is, extending  obliquely  between  the  inial  and 
glabellar  aspects ;  and  when  the  four  recti  act  in 
succession,  the  eye  is  turned  round,  so  as  to  describe 
the  circumference  of  a  cone,  whose  base  is  glabel- 
Jad,  and  whose  apex  is  pointed  to  the  inial  aspect. 
By  its  six  muscles,  the  eye,  like  the  needle  of 
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the  mariner's  compass  pointing  to  the  pole,  pre, 
serves  the  same  relative  position  with  respect  to  its 
object,  whether  the  object  be  in  motion  or  at  rest. 
And  hence  it  is,  that  instead  of  the  eye  moving  in 
the  socket,  we  sometimes  see  the  socket  moving 
round  the  eye,  and  the  eye  quite  still,  performing 
its  functions :   And  hence  it  is,  too,  that  when  the 
eyes  are  directed  to  an  object  that  happens  to  be 
moving  from  right  to  left,  or  from  left  to  right,  the 
one  eye  is  seen  moving  mesiad,  find  the  other  tem- 
porad,  at  the  same  time;  the  one  eye  having  fonts 
motor  Its  rectus  adductor,  and  the  other  for  its  mo- 
tor its  rectus  abductor.    The  correspondence,  there- 
fore, of  the  motions  in  the  two  eyes  is  only  what 
arises  from  their  being  directed  to  the  same  ob- 
ject— it  does  not  depend  on  what  might  be  called 
corresponding  muscles ;  it  does  not  depend  on  any 
connection  of  the  opiic  nerves  in  the  sella  turcica^ 
as  the  oplic  nerves  send  not  even  the  shadow  of 
a  branch  to  the  muscles  of  the  -eye ;  and  it  doeB 
not  depend  on  the  rays  of  light  striking  parts  of  the 
retings  that  are  similaily  situated;— for,  when  the 
rays  enter  the  pupils  by  the  right  or  left,  they  fall 
on  those  parts  of  the  retirae  that  are  respectively 
Tnesiad  in  one  eye,  and  temporad  in  the  other. 

When  the  motions  of  the  eyes  are  too  limited 
^Qx  the  sphere  of  vision  that  may  be  required,  the 
motions  of  the  head,  neck,  and  trunk,  are  made 
to  co-operate  ,  and  the  centre  of  motion  and  the 
tentre  of  gravity  in  the  human  body  frequently 
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eoinciding,  these  several  parts  can  be  turned  round 
with  such  a  rapidity  dorsad,  st9rfi^,  dextrad,  and 
sinistrad,  that  the  visible  cancip/  above  and  be- 
low, with  the  earth,  that  seems  bounded  by  the 
horizon,  may  in  every  direction  be  viewed  in  a 
portion  of  time  so  minute,  that  what  is  successive 
appears  instantaneous.  In  the  lower  animals,  wherc' 
gravity  acts  perpendicular  to  the  plane  in  whick' 
the  axis  of  the  body  is  situated,  IVlature,  which, 
is  always  fertile  in  expedients,  has  recourse,  if  ex^ 
tensive  vision  be  required,  to  other  contrivances  of 
different  kinds.  In  some,  where  the  two  flexions 
of  the  trunk  dextrad  and  sinistrad  are  compara- 
tively slow,  the  eyes  are  placed  on  the  two  latleral 
parts  of  the  head,  and  assisted  by  the  flexions  and 
rotations  of  the  neck  :  In  some,  where  the  mo- 
tions of  the  neck  are  wanting  or  very  imperfect^ 
we  observe  the  eyes,  on  moveable  pedicles,  pro- 
jecting from  the  surface,  as  in  crabs  and  lobsters : 
In  some,  again,  where  the  eyes  themselves  arc 
destitute  of  motion,  their  number  is  increased,  and 
eyes  are  scattered  either  on  the  different  aspects 
of  the  head,  as  they  are  in  spiders ;  or  collected  to- 
gether in  vast  quantities  in  the  two  lateral  parts  of 
the  head,  forming  convex  surfaces,  with  aspects 
pointing  atlantad,  sacrad,  sternad,  dorsad,  dextrad, 
and  sinistrad,  as  in^  the  libellula^  and  a  variety  of 
winged  insects  :  In  short,  the-  eyes,  with  respect  to 
motion,  situation,  and  number,  have  a  reference 
to  the  form  and  structure  of  the  animal  j  as  these, 
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again,  have  a  reference  in  their  turn  tavarioufls 
functions,  relations,  and  circumstances,  which  the 
animal  more  accurately  discovers  by  instinct,  than 
the  physiologist  by  his  profound  and  laborious  re- 
searches. 

Some  have  imagined  that  the  muscles  of  the 
eye  vary  its  form,  and  accommodate  its  vision  to 
different  degrees  of  magnitude  and  distance,  of 
which  some  vague  and  general  information  is 
previously  communicated  by  impressions  on  the 
retina.    That  animals  judge  of  magnitude  and 
distance  partly  by  the  eye,  and  antecedent  to  any 
experience  by  the  sense  of  touch,  is  not  impro- 
bable, from  the  birds  and  quadrupeds  that  walk 
and  run,  from  the  fishes  that  swim,  and  the  in- 
sects that  fly,  immediately  after  birth.    At  that 
period  a  number  of  animals  seem  to  distinguish, 
by  the  sight  alone,  not  only  the  relative  situations 
©f  objects,  but  the  different  degrees  of  magnitude 
and  distance,  as  accurately  as  at  any  period  of 
their  lives ;  and  that  they  are  instinctively  led  to 
these  distinctions,  merely  by  the  difference  of 
lights  and.  shades,  may  be  fairly  presumed  from 
the  gross  mistakes  to  which  they  are  liable  with 
respect  to  pictures.    From  the  eye,  how'ever,  be- 
ing fitted  to  convey  notions  of  great  magni- 
tudes and  distances  by  a  momentary  glance  of 
lights  and  of  shades,  and  from  the  touch  convey- 
ing notions  of  only  Gmall  magnitudes  and  distan- 
4:es,  and  these  notions  by  \he  repetitions  of  actual 
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contact  at  successive  and  measurable  periods  of 
time,  we  may  easily  conceive,  that  a  person,  ac- 
customed for  a  number  of  years  to  form  the  no- 
tions of  magnitude  and  distance  by  the  sense  of 
touch,  would  be  very  much  puzzled  to  reconcile 
the  habits  and  notions  derived  from  that  sense 
with  the  first  impressions  which  he  afterwards  de- 
rived from  the  sense  of  sight ;  and  as  it  is  only 
in  consequence  of  experience,  that  he  can  infer, 
from  the  sight  of  an  object,  what  are  the  impres, 
sions  that  it  would  make  on  the  sense  of  touch ; 
or  that  he  can  infer,  from  the  touch  of  an  object, 
what  are  the  impressions  that  it  would  make  on 
the  sense  of  sight,  it  is  not  surprising  that  our  in- 
ferences here  should  be  always  fallacious,  when^ 
ever  our  experience  is  limited  or  defective. 

That  the  human  eye  varies  its  form  to  examine 
objects  of  different  magnitudes,  at  different  dis- 
tances, and  in  different  lights,  is  what  probably 
few  will  deny ;  but  that  the  variation  is  produced 
by  its  straight  and  oblique  muscles,  is  an  opinion 
not  so  easily  believed.  These  muscles  seem  chief- 
ly intended  to  roll  the  pupil  in  different  direc- 
tions; and  therefore,  in  cases  where  they  are 
wanting,  the  eyes,  to  secure  an  extent  of  vision,  if 
an  extent  of  vision  be  requisite,  are  multiplied  in 
situation  and  number. 

From  the  great  hardness  of  the  tunica  scleroti- 
ca in  the  eyes  of  birds,  the  muscles  can  produce 
no  direct;  change  either  on  the  cornea  or  the  h\i^. 
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mours  within ;  nor  can  it  be  demonstrated  that  they 
are  capable  of  producing  such  a  change  in  the  eyes 
either  of  man  or  of  quadrupeds.  In  such  func- 
tions they  could  not  be  assisted  by  the  motions  of 
the  head,  the  neck,  or  the  trunk  ;  and  their  loss 
to  the  eyes  could  not  be  compensated  by  an  in- 
crease of  number,  by  varied  situation,  or  by  move- 
able pedicles.  If  they  really  produce  a  change 
of  form  in  the  human  eye,  they  in  one  respect 
certainly  differ  from  all  other  muscles.  In  most 
individuals,  at  an  advanced  period  of  life,  and  in 
many  during  their  infancy  and  youth,  they  per- 
form their  functions  with  so  little  effect,  that  they 
tequire  the  assistance  of  glasses,  from  their  want 
of  ability  to  increase  or  diminish  the  convexity  of 
the  cornea. 

In  the  feathered  tribes,  a  ring  composed  of  os- 
seous plates,  and  uniting  the  sclerotic  coat  and  the 
cornea,  is  capable  of  being  dilated  and  contracted 
by  the  action  of  the  iris  in  its  dilatation  and  con- 
traction of  the  pupil.  By  a  similar  action,  the 
ring  formed  by  the  ciliary  plicse,  where  they  in- 
circle  the  body  of  the  lens,  may  also  be  either  di- 
lated or  contracted  in  the  human  species.  When 
it  is  contracted,  the  axis  of  the  eye,  extending 
from  the  pupil  to  the  optic  nerve,  will  be  some- 
what elongated ;  the  part  of  the  humours  that  hap- 
pens to  be  iniad  will  be  pressed  more  iniad,  and 
that  towards  the  pupil  still  more  glabellad,  by  the 
tightening  of  the  zone.    A  contrary  effect  will 
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be  produced  when  the  ring  is  dilated ;  and  both 
effects  will  have  their  influence  in  varying  the 
form  of  at  least  one  part  of  the  vitreous  humour, 
in  affecting  sHghtly  the  situation  of  the  lens,  and 
in  changing  the  proportion  between  the  anterior 
and  posterior  chamber  of  the  aqueous  humour. 
That  the  pupil  is  made  to  dilate  and  contract  ia 
performing  certain  functions  of  vision,  is  what  no 
physiologist  has  yet  denied.  The  question  is  only, 
\vhether  are  these  changes  produced  by  muscles  ; 
by  a  sphincter,  for  instance,  and  its  moderators  ? 
a  question  that  still  remains  undecided. 

The  effects  here  ascribed  to  the  iris  have  been 
ascribed  by  Dr  Porterfield  to  the  ciliary  plicae. 
Now  the  Doctor  imagined,  not  only  that  these 
plicae  were  muscles,  but  also  that  they  run  from, 
the  ciliary  ligament  towards  the  lens  in  an  inial 
direction :  A  singular  opinion  for  an  author  of 
such  accuracy,  ingenuity,  and  learning ;  as  the 
first  hypothesis  cannot  be  demonstrated,  and  as 
the  second  is  so  totally  unfounded,  that  a  cursory 
inspection  of  a  recent  eye  is  sufficient  at  any  time 
to  prove  the  contrary. 

The  iris,  however,  besides  producing  changes 
in  form  and  in  situation  by  its  contractions  and  di- 
latations, has  another  office  of  no  less  importance  : 
I  mean  the  office  of  regulating  the  quantity  of  light 
that  is  admitted,  in  proportion  to  the  magnitude 
or  distance  of  the  object,  the  quantity  of  light  re- 
flected from  its  surface,  or  the  sensibility  of  the 
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feye  at  the  time.  In  this  office  it  is  assisted  "by  the 
eyelids  and  eyelashes ;  and  so  much  has  been  as^ 
cribed  to  its  action  in  this  way,  that  any  other 
change,  to  fit  the  eye  for  distinct  vision  at  diffe- 
rent distances,  has  by  some  physiologists  been 
thought  unnecessary. 

But,  considering  the  powers  by  which  the  eye 
varies  and  modifies  its  sphere  of  vision,  and  ren- 
ders the  cornea  more  or  less  convex,  there  is  one 
reflection  that  must  unavoidably  occur  to  every 
one ;  a  reflection  on  that  gradual  diminution  of 
the  cornea's  convexity  induced  by  old  age  : 
■What  is  the  reason  that  the  iris,  and  muscles  pos- 
sessing apparently  all  their  original  functions  and 
powers,  cannot  obviate  this  change?  Or,  when 
the  iris  is  too  convex,  as  in  some  individuals  du- 
ring the  earlier  periods  of  life,  what  is  the  reason 
that  the  iris  and  muscles  cannot  lessen  the  con- 
vexity so  as  to  render  glasses  unnecessary  in  exa- 
mining the  greater  magnitudes  and  distances  ? 
Can  this  be  owing  to  a  change  in  the  quality,  or 
rather  to  a  change  in  the  quantity  of  the  humours  ? 
That  it  is  owing  to  a  change  in  the  quantity,  is 
•more  than  probable,  from  the  flattening  of  the  cor- 
nea in  consequence  of  age  ;  a  period  when  the  cus- 
tomary fluids  of  the  body  cease  to  bear  that  propor- 
tion to  the  solids,  which  they  did  in  the  dawn  and 
noonday  of  life.  It  is  probable,  too,  from  the  nature 
of  the  glasses  that  are  found  to  remedy  the  defects 
of  vision,  and  probable  from  the  time  which  the  eye- 
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requires  to  accommodate  itself  to  different  lights, 
magnitudes,  and  distances.    In  passing  suddenly 
from  darkness  to  light,  or  from  light  to  darkness, 
or  in  vie\\dng  accurately  one'  object  after  another, 
at  different  distances  and  of  different  magnitudes, 
although  we  be  conscious  that  the  eye  necessarily 
undergoes  a  change,  we  are  conscious  also  that  the 
transition  is  gradual  and  slow,  and  unlike  the 
usual  effects  of  the  muscles.    To  account  for  such 
transitions,  we  have  to  recollect,  that  the  eye,  in- 
dependent of  any  direct  muscular  action,  is  made 
to  assume  different  appearances  under  the  influ- 
ence of  different  passions,  different  appearances  in 
different  diseases,  and  even  in  the  different  periods 
of  life  ;  and  that,  consequently,  much  of  these 
appearances  must  always  depend  on  the  state  of 
circulation,  and  on  that  mutual  relation  of  action 
between  the  sanguiferous  and  absorbent  vessels ;  a 
kind  of  relation  that  may  be  varied  by  emotion 
and  passion,  by  local  irritation,  by  muscular  ac- 
tion, and  by  other  causes.    That  the  humours  of 
the  eye  support  the  cornea,  and  give  it  convexity, 
is  proved  from  what  we  regularly  observe  in  ex- 
tracting the  lens.    That  a  little  more  than  the 
usual  quantity  of  fluid  in  the  vessels,  gives  always 
an  additional  convexity  to  the  cornea,  is  proved 
from  injecting  the  ophthalmic  veins  with  water  or 
mercury  ;  a  drop  or  two  of  either  of  these  fluids 
rendering  the  whole  eyeball  hard,  and  the  cornea 
so  tense  that  it  loses  its  transparency,  and,  in  point 
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of  colour,  resembles  .  a  mixture  of  water  and  milk^ 
That  the  veins  of  the  eye  may  be  more  or  less  dis- 
tended by  the  slate  of  circulation,  is  proved  from 
inflammation  :  and  that  the  cornea  may  be  more 
or  less  distended  from  a  similar  cause,  is  proved  by 
the  pain  arising  from  tension,  and  which  is  relie-  j 
ved  by  discharging  a  part  of  the  aqueous  homour* ;  ' 
and  proved,  also,  from  an  opacity  that  sometimes 
pervades  it  in  a  few  hours,  and  which  may  occa- 
sionally be  afterwards  removed  by  bleeding  and 
purging f.  That  the  aqueous  humour  enters  the 
eye  partly  at  the  angle  that  is  formed  between  the 
iris  and  cornea,  may  be  demonstrated  by  a  mercu- 
rial injection  of  the  veins;  while  that  injection  ' 
may  also  show  whether  the  iris  be  convex  or  plane. 
That  the  aqueous  humour  is  constantly  flowing  into 
its  chambers,  is  probable  from  that  which  takes 
place  after  death,  when  the  supply  not  being  equal 
to  the  expenditure,  the  cornea  collapses,  and  be- 
comes dim.  That  it  flows  into  these  chambers  in  ' 
considerable  quantity,  may  be  presumed  from  the 
shortness  of  the  time  in  which  it  fills  not  only  the 
places  destined  for  itself,  but  the  places  of  the 
lem  and  the  vitreous  humour,  after  these  are  dis- 
charged.   That  the  action  of  the  muscles  which 


*  bee  a  paper  of  Mr  Wardrop's  in  the  Edinburgh  Medif  al 
)(ind  Surgical  Journal,  No.  IX. 
,    f  See  Dr  Edmonston  on  Ophthalmia,  p.  173. 
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surround  :the  -.vessels  upon  fehe  peripheral  aspect  of 
,jhe  eye,  may  have  sonje  Qgeot,,though  tiot  a-direct 
one,  in  regulating  its  influx,  and  in  that  way  the 
convexity  of  the  cornea,  is  not  unlikdy.    For,  if 
the  blood  -return  ^not  by  the  veiijis  as  &st  as  it 
llows  in  by  the  arteries,  a  greater  . quantity  of  tbgt 
which  is  transparent  wiibbe  forced  into  the  vessels 
•that  terminate  in  the  cavities.^nd  upon  the  surface. 
Jvfow  tbe  current  of  the  blood  returning  from  the 
orbit  by  the  veins  of  the  face,  being  partly  retarded 
by  the  contraction  of  ther  orbicularis  palpebra  ;  and 
the  currents  of  the  veins,  passing  through  the  fora- 
men lacerum  by  the  contractions  of  the  four  rectif 
it  is  probable  that  these  muscles  act  with  a  much 
more  than  ordinary  force,  when  we  are  examining, 
minute  or -near  objects,  where  a  greater  convexity 
of  the  cornea  is  required,  and  with  very  little 
force,  and  that  too  but  ,a:moderating  force,  when 
.^e  are  examining  objects  at  a  distance.    If  in 
this  way  they  produce  not  the  convexity  that  may 
be  required,  it  is  because  the  convexity  depends 
but  partly  on  their  action ;  depending  more  on 
the  state  of  circulation,  and  on  that  irritability  of 
the  system  through  which  the  vital  principle  in- 
stinctively regulates  the  functions.    Whence,  in^ 
the  later  periods  of  life,  when  the  sensibility  of 
-the  system  is  diminished,  when  the  circulation  of 
•?he  fluids  is  languid,  when  the  supply  furnished  is 
'less,  and  the  waste  greater, — the  cornea  loses 
•part  (Jf  its  convexity,  which  no  action  of  the  mjjs* 
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cles  can  restore.  The  like  causes  may  be  seen 
operating  on  the  sexual  organs.  In  the  evening 
of  life,  the  memory  may  recal,  and  imagination 
attempt  to  revive,  those  mental  emotions,  by  which 
they  grew  turgid,  to  perform  their  functions ;  but 
the  system  then  will  plead  irresistibly,  that  the 
time  is  past ;  that  the  streams  of  life  are  but  scant- 
ily supplied  ;  and  that  the  organs,  like  the  sapless 
leaves  withering  in  autumn,  are  hastening  to  decay. 


CHAP.  X. 

MOTIONS  OF  THE  BASILAR  MAXILLA.' 


These  motions  are, 

Coronad, 

Basilad,  ' 

Antinla'd, 

Iniad,. 

Dextrad,  ! 
Sinlstrad.  j 

Coronad  and  basilad.    In  motions  directly  coro- 
nad  and  basilad,  the  condyles  move  out  and  into  i 
their  sockets  in  lines  perpendicular  to  the  base  of  ! 
the  cranium.    In  many  animals,  where  the  jaw  is  ' 
hinged  in  the  osseous  structure,  these  motions  cannot 
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be  performed ;  nor  the  two  motions  antiniad  and 
iniad,  nor  the  two  motions  dextrad  and  sinistrad, 
where  the  condyles  move  round  a  common  centre. 

In  the  ginglymus  motions  coronad  and  basi- 
lad,  employed  in  the  shutting  and,  opening  of  the 
mouth,  the  maxilla  is  moved  upon  an  axis  passing 
transversely  through  its  two  condyles. 

Or,  if  the  condyles  during  these  motions  be 
moved  alternately  antiniad  and  miad,  they  are 
moved  upon  an  axis  passing  transversely  through 
the  necks  of  the  condyles. 

Antiniad  and  iniad.  In  these  motions  the  con- 
dyles are  made  to  change  their  situations,  not  only 
by  moving  antiniad  and  iniad,  but  also  by  mo- 
ving in  a  slight  degree  basilad  and  coronad ;  basi- 
lad,  when  they  leave  their  articular  cavities  to 
move  antiniad  •  and  coronad^  when  they  return 
to  their  place. 

Dextrad  and  si/iistrad.  -  In  these  motions  the 
condyles  slide  dextrad  and  sinistrad  in  lines  per- 
pendicular to  the  lateral  aspects ;  in  which  case 
one  of  the  condyles  ^all  be  moving' mesiad,  and 
the  other  laterad,  at  the;  same  time. 

Or  both  condyles  will  move,  in  the  segments  of 
concentric  circles,  described  round  a  centre  alter- 
nately situated  in  the  two  rami ;  while  the  planes 
of  the  circles  will  either  be  parallel,  oblique,  or 
perpendicular  to  the  base  of  the  cranium. 

W/ieti  parallel  or  oblique,  the  centre  of  motioti 
will  be  in  an  axis  perpendicular  or  inclined  to 
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the  base  of  tlie  cranium,  and  m6re  or  less  I'emo- 
ved  from  th-e  middle  part  of  the  condyle  towards 
the  coronoid  process  of  the  raffius  in  Avhich  the 
centre  of  motion  is  situated. 

When  perpendictthir,  the  centre  of  motion  will  be 
inore  or  less  mesiad  of  the  condyle  which  is  near- 
est the  centre,  a  little  basilad  towards  its  cervix, 
and  situated  in  an  axis  extending  antiniad  and 
i'niad  in  a  plane  that  is  parallel  to  the  base  of  the 
cranium.  This  motion,  however,  must  be  rare,  as 
few  individuals  can  open  the  jaw  wider  at  the  one 
stde  than  at  the  other,  and  never  to  any  Very  ob- 
vious extent. 

If  the  two  condyles  were  to  move  either  dex- 
trad  or  sinistfad  in  the  circumference  of  the  same 
circle,  and  the  chm  to  move  in  an  opposite  direc*- 
tion  round  the  same  centre,  thia-t  centre  would  be 
equidistant  from  tiie  two  rami,  but  not  farther  an- 
tiniad than  the  rami.  This  'motion  also,  if  ever  it 
occur,  itiust  occur  very  seldom  :  for,  when  the  jaw 
moves  dextrad  and  sinistrad,  and  parallel  or  ob- 
lique to  the  base  of  the  cranium,  the  two  condyles 
move  in  the  segments  of  concentric  circles ;  the 
one  iniad  and  mesiad,  the  other  antiniad  and  late- 
rad,  at  the  same  time. 

If  the  centre  of  motion  were  to  retain  a  sta- 
tionary place  in  one  of  the  condyles,  the  other 
condyle  would  be  made  to  move  in  the  segments 
of  circles,  whose  planes  are  parallel,  oblique,  or 
perpendicular  to  the  base  of  the  cranium.  But 
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from  the  shape  of  the  condyles  and  their  cavities, 
and  from  the  attachn^ents  of  the  different  muscles, 
I  am  not  certain  that  these  motians  ever  are  per- 
formed, or  can  be  performed. 

In  no  case  is  the  centre  of  motion  eveu  to  be 
found  in  any  part  of  t,he  basilar  paxilla  lying  be^ 
t\yeen  the  symphysis  and  rami,  and  never  conse- 
quently can  either  the  centre  or  the  axis  of  mo- 
tion be  placed  at  a  distance  fwm  both  condyles 
at  the  same  time. 

The  muscles  by  which  these  motions  are  per- 
formed, are  the 

Z>irections  of  action. 

Temporales  *,  Coronad,  mesiad,  iniad,  antiniadf  ^ 

Masseteres  *,  Cor.  lat.  antin.  iniad  f . 

Ptcrygoidel  intern!*,  Cor.  mes.  antiniad. 

Pterygoidei  externi  *,  Basilad,  mes.  antiniad. 

Latissimi  colli  *,  Bas.  lat.  iniad. 

Biventres  maxillae  *,  Bas.  laj.  iniad. 

Mylohyoldel  *,  Bas.  m?s.  antimJidk 

Geniohyoidei*,  ^,  Bas.  iniad. 

Geniohyoglossi  *,  Bas.  iniad. 

The  three  last  pairs,  in  order  to  act  with  any 
force  on  the  basilar  maxilla,  require  the  os  hyoi- 
des  to  be  fixed  or  drawn  sacrad  X  and  even  then 
they-  can  move  it  only  iniad  and  basilad ;  the 


*  See  p.  176.  §  See  note  p.  316. 

•f  Some  fibres  of  the  temporales  draw  coronad  and  antiniad^ 
and  some  of  the  massetercs  coronad  and  iniai7 
t  See  p.  317. 
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mylohyoidei  having  no  power  to  move  it  dextratl,  ) 
sinistrad,  or  antiniad  ;  having  no  fixed  point  but  • ' 
the  OS  hyoides,  and  themselves  contributing  to  fix  ; 
that  point  between  the  two  halves  of  the  basilar 
maxilla,  depressing  tlie  maxilla  through  the  ge-  ' 
niohyoidei*,  but  exerting  no  force  dextrad,  sinis- 
trad, or  antiniad,  that  can  be  directly  or  indirect-  ; 
ly  extended  over  an  articulation. 

The  five  last  pairs,  whose  directions  of  action 
may  either  be  expressed  ii;  terms  alluding  lo  the 
aspects  of  the  head  or  the  aspects  of  the  trunk, 
are  all  attached  at  some  distance  antiniad  of  the 
rami  ;  and  though  incapable  of  drawing  the  con- 
dyles antiniad  or  basilad,  yet  they  are  able  to  de-,  : 
press  the  chin  with  considerable  force,  compensa- 
ting the  vv-ant  of  physical  strength  by  the  length 
of  their  levers. 

In  all  the  motions  of  the  basilar  maxilla,  the 
coronal  forces  moderate  the  basilar ;  the  antinial,  j 
the  inial ;  the  lateral,  the  lateral ;  and  the  mesial, 
the  mesial  of  the  opposite  sides. 

In  all  lateral  motions,  however,  the  mesial  for-  k 
ces  moderate  the  lateral  of  their  own  side,  combi- 
ning with  the  lateral  of  the  opposite ;  and,  vice 
'Versa,  the  lateral  forces,  combining  with  the  me-' 
sial  of  the  opposite  side,  moderate  the  mesial  o^ 
their  own  side. 


*  See  p.  316. 
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Motions  directly  Coronad  and  Basilad. 

In  these  motions  the  coronal  forces  of  the  tcin- 
porales,  the  inasseteres,  and  ptenjgoidei-  iiiterm,  and 
the  basilar  forces  of  the  pterygoidei  externi,  are  al- 
ternately the  motors  and  moderators  ;  the  anti- 
nial  and  inial  forces  of  all  the  muscles,  and  the 
mesial  and  lateral  of  all  the  muscles,  excepting 
those  attached  at  one  extremity  to  the  os  hyoides, 
being  the  directors.   For  obvious  reasons,  the  mo- 
tion basilad  in  thi?  case  can  never  be  carried  to" 
any  very  perceptible  extent  without  danger  ;  and 
hence  we  find  there  are  no  forces  which  can  draw 
the  condyles  directly  basilad,  without  the  direc- 
tion of  the  powerful  muscles  that  draw  them  co- 
ronad ;  which  muscles  acting  at  a  small  distance 
from  the  two  condyles,  never, .  unless  when  taken 
by  surprise,  allow  the  condyles  to  be  moved  so 
far  out  of  their  place  in  the  basilar  direction  as  to' 
expose  them  to  the  danger  of  luxation.. 

Ginglymus  Motions  Coronad  and  Basilad. 
When  the  axis  passes  transversehj  through  the  condyles. 

In  these  motions  the  coronal  forces  of  the  tem- 
porales,  the  inasseteres,  and  pterygoidei  interni,  and 
the  basilar  forces  of  the  latissimi  colli,  the  hiventres 
maxilla,  the  mylohyodei,  the  geriiohyoidei,  and  genior 
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Jiyoglossi,  are  alternately  the  moderators  and  ma-  I 
tors  ;  the  inial  and  antinial  forces  of  all  the  pairs,  A 
find  the  mesial  and  lateral  of  all  the  pairs,  except-  * 
ing  those  attacfiodat  one- extremity  to  the  os  hyoi- 
des,  being  the  directors. 

When  tilt  axis  of  motion  passes  transversely  through 
the  necks  of  the  condyles, 

tvi  these  rriotions  the  .mesial  and  lateral  fdrciefi 
brily  ire  directors ;  the  antinial  arid  iriiscl,  ds  well 
as  the  coTonai  and  basilar  forces,  beirig  alternately 
iiiotots  gnd  moderators  :  the  pterygaidei  externi 
drjlwirig  the  condyles  in  tlie  openirig  of  tfie  jaw 
ahtirijad  and  basilad;  while  all  the  basilar  and  cd-.  ^ 
ronai  forces  that  draw  toward  the  inial  aspect  cotri- 
bine  ill  restoring  theni  to  their  situation. 

Motions  Antinl4d  ai^d  Iniad. 

The  pterygoidei  externi  arre  principally  concern- 
jed  in  the  motion  antiriiad,  assisted  at  the  com- 
mencement of  their  action  by  the  pterygoidei  inter- 
ni,  and  by  part  of  the  temporales  and  masseteres, 
moderated,  however,  from  first  to  last,  by  the  la- 
(issimi  colli  and  biventres  maxillce;  or,  if  the  os  hy- 
pides  be  a  fixed  point,  by  the  myhhyoidei,  the^^- 
niohyoidei,  and  the  geniohyoglossi :  the  coronal  and 
basilar  forces  of  all  the  muscles,  and  the  mesial 
and  lateral  of  all  the  muscles,  excepting  those  at- 
tached at  one  extremity  to  the  os  hyoides,  beirig^ 
the  directors, 
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Motions  Dextrad  and  Sinistral). 

Simply  dextrad  and  sinistrad. 

In  these  motions  the  mesial  and  lateral  forces  qf 
all  the  muscles,  excepting  those  attached  at  one 
extremity  to  the  os  hyoides,  are  alternately  motors 
and  moderators*,  the  other  forces  being  the  direc- 
tors. 

When  the  condyles  move  round  a  common  centre  in 
plants  parallel,  or  nearly  parallel^  to  the  base  the 
cranium. 

In  these  motions,  as  one  of  the  condyles  is  al- 
ways moving  iniad  and  mesiad,  while  the  other  is 
pioving  antiniad  and  laterad,  the  inial  and  antinial 
forces,  with  the  mesial  and  lateral,  excepting  as 
above,  being  necessarily  either  moderators  or  mo- 
tors, the  only  directors  will  be  the  coronal  *  and 
basilar  forces. 

When  tlie  condyles  move  round  a  common  centre  in 
planes  perpendicular  to  the  base  of  the  cranium. 

In  these  motions,  the  whole  mesial  and  lateral 
forces,  with  the  previous  exceptions,  the  whole  of 
the  coronal  forces,  and  the  basilar  forces  of  the  two 
pterygoidei  extemi,  are  employed  as  moderators  or 
rpotorS,  the  inial  and  antinial  being  the  directors. 


*  How  they  moderate  and  assist,      p,  48$. 
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CHAP.  XI. 
MOTIONS  OF  THE  TONGUE*. 


HESE  motions  ate,  . 


Dextrad, 

Sinistrad, 

Antiniad, 

Iniad, 

Coronad, 

Basilad  ; 


motions  also  by  which  it  is  varied  in 


Length, 
Breadth,  and  in 
Thickness ; 


and  motions  by  which  it  is 


Folded, 
Coiled,  and 
Inflected 


in  different  directions. 

By  the  two  motions  dextrad  and  sinistrad,  it  Is 
moved  alternately  from  side  to  side. 


*  In  Greek  yxoo-tri!,  a  word  forming  part  of  the  names  of 
most  of  the  muscles  belonging  to  the  tongue. 
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Some  of  the  muscles  performing  these  motion? 
iJiverge  from  the  mesial  Hne  of  the  tongue  towards 
the  sides ;  and  when  their  dextral  and  sinistral 
halves  happen  to  act  at  the  same  time,  they  dravf 
the  sides  to  the  mesial  Hne,  increase  the  length  or 
thickness  of  the  tongue,  but  diminish  its  breadth. 
When  they  act  alternately,  the  one  on  the  right 
moves  the  tongue  towards  the  left ;  and,  vice  versa, 
the  one  on  the  left  towards  the  right. 

By  the  motion  antiniad,  the  tongue  is  pushed 
towards  the  lips,  or  out  of  the  mouth  : 

By  the  motion  ijiiad,  drawn  towards  the  fauces : 

By  the  motion  coronad,  pushed  against  the  pa- 
late: 

By  the  motion  basilad,  drawn  from  the  palate 
to  the  OS  hyoides. 

These  six'motions  are  frequently  combined  with 
motions  proceeding  from  the  os  hyoides,  and  are 
performed  by  .the 

Directions  of  action. 

Styloglossi*,  Coronad,  iniad,  laterad. 

Hyoglossif,  %,         Basilad,  iniad,  mesiad. 
Geniohyoglossi  \,      Antiniad,  iniad,  basilad,  mesiad. 

iThe  styloglossi  draw  the  tongue  towards  the  fau^ 


*  See  page  169. 

-j-  The  hyogiossi  include  the  ceratogloss'i,  the  bas'w^losst,  and 
the  chondroglossi  of  Albinus. 
t  See  p.  177. 
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ces,  increase  its  breadth  at  the  place  of  their  in- 
sertion, and,  raising  it  a  little  towards  the  palate, 
contribute  to  diminish  the  isthmus  faucium. 
When  they  act  alternately,  they  move  it  succes- 
sively dextrad  and  sinistradj  and  then  are  as- 
sisted, or  may  be  assisted,  by  the  hyoglossi  and 
geniohyoglossi,  the  dextral  halves  of  these  pairs 
co-operating  with  the  sinistral  of  the  stifioglossi  ^ 
and,  vice  versa,  the  sinistral,  with  the  dextral. 

The  hyoglossi  draw  the  tongue  towards  the  fauces, 
depress  its  sides,  diminish  its  breadth,  make  it  con- 
"vex  coronad,  and  concave  basilad,  along  the  course 
of  the  mesial  line  ;  and,  by  drawing  it  basilad  to 
the  OS  hyoides,  contribute  to  enlarge  the  isthmus 
faucium. 

The  geniohyglossi,  arising  from  the  symphysis 
nienti,  enter  the  basilar  aspect  of  the  tongue  on 
each  side  of  the  niesial  line  ;  and  from  their  origin 
'sre  observed  to  extend  their  radiated  fibres  anti- 
jiiad,  iniad,  coronad,  laterad,  and  even  to  the  os 
hyoides  itself,  to  the  epiglottis,  and  a  part  of  the 
pharynx  :  By  these  means  they  draw  the  tongue 
into  the  mouth,  push  it  out  of  the  mouth,  raise  it, 
depress  it.  move  it  from  one  side  to  another,  dimi- 
nish both  its  length  and  its  breadth ;  or  if  so  v/ill- 
ed,  make  it  convex  basilad,  and  concave  coronad,  a- 
long  the  course  of  the  mesial  line.  As  viewed  in  re- 
lation to  the  hyoglossi,  in  a  general  sense,  they  agree 
with  these  muscles  in  diminishing  the  breadth  and 
bngth  of  the  tongue,  or  in  giving  it  length  by  di- 
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finishing  its  brea<!t'h  and  adding  to  its  thickness. 
They  agree  with  ifeem  also  in  moving  it  from  one- 
side  to  another,  and  very  freqifently  in  drawing  the 
apex  towards  the  fauces.    They  oppose  them, 
hov^ever,  in  the  inial  and  basilar  motion  of  the 
tongue  between  the  symphysis  menti  and  the  os 
hyoides,  vary  their  action,  and  moderate  them  oft-* 
en  in  drawing  the  apex  towards  the  fauces,  and 
always  moderate  them  when  they  render  the  tongue 
concave  basilad,  or  contract  to  enlarge  the  isthmus 
faucium.    And  yet,  various  and  numerous  as  their 
Mictions  are,  they  can  hardly,  though  assisted  by 
the  styloglossi  and  the  Jiyoghssi,  satisfactorily  account, 
for  all  the  singular  movements  of  the  tongue  :  And 
hence  it  is,  that,  besides  the  fibres  properly  be- 
longing to  these  muscles,  we  observe  fasciculi  on 
the  lateral  aspects  of  the  genio/iyoglossi  running  lon- 
"^itudinally  between  the  two  extremities  of  the 
tongue,  and  which  have  been  named  musculi  lin-^ 
guales  ;  and  on  more  minute  and  accurate  inspec- 
tion, a  number  of  short  disgregated  fibres,  dispersed 
'every  where  through  the  substance  of  the  tongue, 
and  called  by  Malpighi  and  Pu  Verney,  who  have 
pictured  them, 

Fibra;  longitudinales, 
transversales, 
perpendiculares. 

These  fibres,  though  often  in  the  same  general  di- 
rection and  the  same  stratum  with  those  of  the  hj- 
eglossi  and  geniohyoglossi,  are  however  distinct,  have 
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separate  actions,  and  these  actions  confined  to  par- 
ticular parts  of  the  tongue  where  they  are  situated. 
In  their  several  situations  and  strata,  contracting 
and  relaxing  as  the  will  inclines,  and  giving  their 
assistance  to  the  styloglossi,  th©  hyoglosi,  the  genio- 

.hyoglossi,  and  the  linguales,  the  whole  of  the  tongue 

.may  be  made  rigid,  or  the  whole  flaccid ;  or  one 
part  rigid,  and  another  flaccid,  at  the  same  time. 
For  instance,  the  mesial  line  may  be  made  flaccid 

,  and  the  sides  rigid,  so  that  the  sides  shall  fold  to- 
gether on  the  flexible  part,  as  upon  a  hinge ;  or  a 
transverse  line  may  be  made  flaccid,  and  the  rest 
rigid,  so  that  the  apex  shall  move,  as  on  a  joint, 
dextrad,  sinistrad,  coronad,  basilad  ;  or  by  the  va- 

.  ried  and  successive  action  of  the  different  fibres, 
the  whole  may  be  widened,  lengthened,  thickened, 

.  narrowed,  shortened,  and  made  thinner  in  the 
twinkling  of  an  eye  ;  the  apex  darted  out  of  the 
mouth  with  more  rapidity  than  the  sight  can  fol- 
low it,  and  then  with  the  same  rapidity  drawn  back 
in  a  straight  line,  or  coiled  up  like  the  tongues 
which  we  see  in  the  genus  Rana.  By  the  same 
powers,  the  whole  tongue  may  be  made  elastic, 
and  when  put  in  motion  by  the  air  from  tlie  lungs, 
may  be  made  to  vibrate  like  the  string  of  an  in- 
strument, as  in  the  continued  pronunciation  of  r. 

The  variety,  the  velocity,  the  force,  the  extent, 
dnd  the  combinations  of  the  motion's  of/ the  tongue, 

"  owing  to  the  power  which  the  animal  possesses  of 
distributing  to  the  whole,  or  to  any  given  part,  its  ner- 
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vous  energy,  in  various  degrees  of  quantity,  inten- 
sity, rapidity,  and  duration,  render  its  motions  tru- 
ly astonishing.  And  yet,  independent  of  all  these 
motions,  by  which  it  assists  in  mastication,  deglu- 
tion,  and  speech,  its  substance  is  such  as  to  admit 
of  that  distribution  of  glands  and  papillas  as  to  ren- 
der it  the  principal  organ  of  taste. 


CHAP.  xn. 

MOTIONS  OF  THE  OS  HYOIDES. 


jl  hough  the  OS  hyoides  be  not  necessarily  affected 
by  the  motions  of  the  tongue,  yet  the  tongue,  more 
or  less,  must  always  be  affected  by  the  motions 


Atlantad, 

Sacrad, 

Sternad, 

Dorsad, 

Dextrad, 

Si'nistrad ; 


proceeding  from  the  os  hyoides. 
These  motions  are, 


4 
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or  in  some  c^tlie  intermediate  directions  ;  and  the 
33iuscles  which  peTform  them,  are  the 

Directions  of  action.  ,'  | 

Blventres  maxillse  At  dor  laterad.  At.  ster.  meslatf. 

TJlylohyoidei'*,  At.  latcrad.  j 

iGeniohyoidci  *,  At.  -aternad.  | 

GeniohyoglossI  *,  At.sternad.  * 

Stylohyoldei  *,  At.  dor,  laterad. 

Coracohyoidei  *,  Sac.  dor.  laterad. 

Sternohyoldei  *,  Sac.  laterad.  | 

Thyrohyoidei*,  Sac.mesiad.  J 

-  Atlantad  and  sacrad.    In  these  motions,  the  at- 
lantal  and  sacral  forces  are  alternately  the  mode-  | 
rators  and  motors ;  the  sternal  and  dorsal,  the  dex-  i 
tral  and  sinistral  forces,  the  directors.  ] 

Sternad  and 'donad.    The  sternal  and  dorsal 
forces,  alternately  moderators  and  motors  ;  the  at-  j 
lantal,  saQi'al,  the  dfxtral  and  sinitral  forces,  the  di-  j 
rectors. 

Dextrad  and  sinistrad.  The  dextral  and  sinisr 
tral  forces  alternately  moderators  and  motors ;  the 
atlantal  and  sacral,  the  sternal  and  dorsal,  the  di- 

r-ectors.  . 

As  all  these  motions  df'the  os  hyoides  are  in  the  , 
diagonals  of  different  forces,  seeing  no  muscles 
singly  or  in  pairs  are  capable  of  moving  the  os 
hyoides  in  any  one  of  the  aboye  directions ;  as  all  , 
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tlie  diagonals,  too,  may  be  varied  by  varying  the 
relative  proportion  of  the  forces  by  which  they  are 
produced ;  and  as  all  the  muscles  of  the  os  hyoides 
are  capable  not  only  of  varied  action,  but  of  va- 
iried  combination — it  necessarily  follows,  that  the 
OS  hyoides  may  move  in  several  other  diagonals : 
It  may  move,  for  instance,  atlantad  and  dextrad, 
atlantad  and  sinistrad,  or  atlantad  and  mesiad ;  sa- 
crad  and  sinistrad,  sacrad  and  dextrad,  and  then 
sacrad  and  mesiad ;  or  first  laterad,  and  then  atlan- 
tad ;  or  laterad,  and  then  sacrad  ;  or  first  atlantad 
or  sacrad,  and  then  dextrad  or  sinistrad,  and  after- 
wards mesiad.  In  short,  the  os'hyoides,  by  means 
of  its  muscles,  is  susceptible  of  as  many  changes  of 
position,  and  of  moving  in  as  many  different  di- 
rections, as  a  ball  would  be  if  placed  in  the  cen- 
tre of  a  hollow  sphere,  with  cords  proceeding  in 
every  direction  to  the  circumference,  and  capable 
of  moving  it  with  different  forces,  either  in  the 
lines  of  their  own  direction,  or  iii  diagonals  to  any 
given  point  in  the  surface  of  the  sphere. 
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CHAP.  XIII. 

MOTIONS  OF  THE  LARYNX. 


• 

TThe  larynx  is  partly  composed  of  five  eartilages, 
which  are  xhe  crkoi4,  thyroid^  the  two  ary^anoidr 
and  the  epiglottis. 

The  pxyscles  attached  to  the  cricoid  cartilage,, 
are  the 

CrI<;P-thyroi4ei, 
'  QricQ-pharyngei, 

Crico-arytaenoidei  postici, 
Crico-arytsenoidei  laterales. 

The  muscles  attached  to  the  thyroid  cartilage,  the 

Crico-thyroidei, 

Sterno-thyroidel, 

Stylo-thyroidei, 

Thyro-hyoidei, 

Thyro-epiglottidel, 

Thyro-arytaenoidei, 

Thyro-pharyngei, 

Thyro-staphylini. 


THE  LARYNX. 


The  muscles  attached  to  the  two  arytsenoid  carti- 
lages, the  ' 

Crico-arytjenoldei  postici, 
Crico-arytanoidei  lateraleSf 
Thyro-aiytsenoidel, 
Arytaenoidei  obliqui, 
Arytffinoidei  transversi. 
Arytano-epiglottidci. 

The  muscles  attached  to  the  epiglottis,  the 

Arytasno  epJglottidei, 
Thyro-epiglottidei. 

Connected  with  the  motions  of  the  tongue  and 
OS  hyoides  are  many  of  the  larynx  and  the  tra- 
chea *.  When  the  tongue  is  moved  antiniad  or 
coronad,  and  the  os  hyoides  atlantad  or  laterad, 
the  position  of  the  larynx  is  necessarily  changed, 
the  trachea  elongated,  and  the  membranes  be- 
tween its.  cartilages  stretched.  On  the  other  hand, 
when  the  os  hyoides  is  moved  sacrad,  and  the 
tongue  drawn  iuiad  and  basiiad,  the  larynx  also  is 
moved  sacrad, '  the  trachea  shortened,  and  the 
membranes  connecting  its  cartilages  relaxed.  The 
larynx  and  trachea  are  drawn  atlantad,  and  their 
membranes  rendered  tense  during  deglutition, 


*  When,  prior  to  Galen,  all  arteries  were  "supposed  to  be 
air  vessels,  the  windpipe,  for  distinction,  was  called  apTtjpia.  Tpa- 
X""}  or  rough  artery.  Trachea,  therefore,  should  always  be 
pronounced  with  the  e  long,  and  not  short,  as  is  usually  thfc. 
practice. 

li  2 
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and  are  both  likewise  variously  affected,  by  the 
motions  of  the  neck  :  For  as  both  lie  on  its  ster- 
nal aspect,  their  connecting  membranes  must  be 
stretched  and  elongated  when  that  aspect  is  ren- 
dered convex  by  the  inclinations  of  the  neck  dor- 
sad ;  shortened  and  relaxed  by  the  inclinations  of 
the  neck  sternad ;  and  varied  by  those  inclinations 
that  are  laterad. 

Besides  the  muscles  affecting  the  state  or  posi- 
tion of  the  larynx,  through  the  medium  of  the 
neck,  OS  hyoides,  or  tongue,  there  are  several  mus- 
cles which  are  principally  intended  to  vary  the 
relative  position  of  its  cartilages  ;  to  widen,  regu- 
late, 6i'  close  up  the  space  between  the  epiglottis 
and  the  thyroid  cartilage ;  to  relax  and  give  ten- 
sion to  the  two  ligaments  forming  the  glottis ;  to 
enlarge  and  diminish  the  aperture  between  them 
in  length  and  in  breadth  ;  and  at  the  same  time 
to  produce  indirectly  similar  changes  on  the  mem- 
branous folds  that  constitute  what  is  called  the 
spurious  glottis,  and  which,  with  the  ligaments  of 
the  true  glottis^  contribute  to  form  the  lateral  de- 
pressions that  have  been  denominated  the  ven- 
tricles of  the  larynx,  or  the  ventricles  of  Morgag- 
ni.    The  muscles  destined  to  produce  these  chaa- 
ges,  are  the 
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Directions  of  action, 

Tniyro-hyoidei,  At.  laterad. 

Stylo-thyroidei  *,  At.  lat.  dorsad. 

Sterno-thyroidei,  Sac.  laterad. 

Crico  thyroidei,  Sac.  mesiad. 

Thyro-epiglottldei,  Sac.  sternad. 

"Thyro-arytaenoidei,  Sac.  lat.  sternad. 

Crico-arytJEnoidei  postici,  Sac.  lat.  dorsad  f . 

■  Crico-arytasnoidei  laterales.  Sac.  lat.  sternad. 

Arytajnoidei  obliqui,  Mesiad. 

Aryta^noidei  transversales,  Mesiad. 

Arytseno-epiglottidei,  Sac.  dor.  mesiad. 

Some  authors  have  mentioned  likewise  the  glos- 
jo-epiglottidei  ov  ^losso-epiglottici,  which  are  seen  in 
some  quadrupeds,  but  seldom  in  man ;  and  then 
they  are  only  a  few  scattered  fibres  of  the  genio-hyo- 
glossi.  Others  have  divided  the  thyro-epiglottidei 
into  two  pairs,  although  there  be  often  a  consider, 
rable  difficulty  in  demonstrating  one  pair.  No 
author,  so  far  as  I  know,  or  at  least  recollect,  seems 
to  have  ascribed  any  motion  of  the  larynx  to  the 
crico-pharyngei  or  the  thyro-pharyngei,  although  they 
•contribute  not  only  to  fix  it,  but  to  change  its  po- 
sition ;  and  the  thyro-pharyngei  to  draw  the  two 


*  Stylo-pharyngei  of  Albinus. 

-f-  Instead  of  laterad,  they  would  seem  to  draw  mesiad,  if  wc 
did  not  attend  to  the  mode  of  their  insertion,  or  ascertain  their 
-effect  by  experiment! 
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sides  of  the  thyroid  cartilage,  not  merely  atlantad 
and  dorsad,  but  likewise  mesiad.^  Among  the  mo- 
tors of  the  thyroid  cartilage,  I  have  not  enumera- 
ted the  thyro-staphylini,  as  those  changes  which 
they  seem  to  produce  are  confined  principally,  if 
not  entirely,  to  the  isthmus  faucium. 

The  ligaments  of  the  glottis,  stretching  dorsad 
from  the  thyroid  cartilage  to  the  two  aryta;noid, 
are  rendered  tense  by  those  muscles  that  diaw  the 
thyroid  cartilage  sternad,  or  the  aryti^^noid  dorsad, 
and  relaxed  by  those  that  draw  the  thyroid  dorsad, 
or  the  arytacnoid  sternad. 

The  aperture  between  the  ligaments  is  widened 
"by  the  muscles  that  draw  the  arytaenoids  laterad, 
narrowed  by  those  thai  draw  them  mesiad,  length- 
ened by  those  that  dravv  them  dorsad,  and  short- 
ened by  those  that  draw  then  sternad. 

When  the  dorsal  and  mesial  forces,  acting  on 
the  two  arytamoid  cartilages,  combine,  the  liga- 
ments are  stretched,  the  length  of  the  aperture  be- 
tween them  increased,  and  the  breadth  diminished. 

When  the  sternal  and  lateral  forces  combine, 
the  breadth  of  the  aperture  is  increased,  its  length 
'  diminished,  and  the  ligaments  relaxed. 

The  space  between  the  thyroid  cartilage  and 
the  epiglottis  is  varied,  partly  by  the  thyro-epi- 
glottidei  and  the.  thyro-arytaenoidei,  parily  too  by 
the  motions  of  the  tongue  and  the  thyroid  carti- 
lage. When  the  tongue  is  drawn  imad  or  basi- 
lad,  or  the  thyroid  cartilage  atlantad  and  sternad. 
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such  a  manner  that  this  cartilage  and  t^ie  os 
Jiyoides  are  brought  nearly  into  close  contact,  the 
epiglottis  shuts  the  orifice  of  the  larynx,  as  in  de- 
glutition ;  and  in  all  cases  this  orifice,  restricted 
however  to  certain  limits,  is  greater  or  less  accord- 
ing to  the  force  and  extent- of  the  action  employ- 
ed by  the  muscles. 


CHAP.  XIV. 
MOTIONS  OF  THE  PHARYNX. 


Commencing  at  the  basilar  aspect  of  the  cranium, 
lying  sternad  of  the  atlas  and  vertebra  dentata, 
and  extending  sacrad  to  where  the  trachea  is  con- 
tinued from  the  larynx,  is  the  membranous  sack 
which  is  named  pharynx.  On  the  peripheral  as- 
pect ,of  this  sack,  dorsad  and  laterad,  are  seen  a 
number  of  carneous  fibres  proceeding  from  the 
sides,  in  most  places  a  Uttle  atlaniad,  and  m.eeting 
dorsad  at  the  mesial  line.  The  parts  from  \yhich 
the  fibres  originate,  are 

,  4 
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The  cuneiform  process  of  the  occipital  bone. 
The  petrous  portions  of  the  temporal  bones, 
The  pterygoid  processes  of  the  sphenoideSf 
The  two  clrc  mflexi  palati, 
The  buccinalores. 

The  two  sides  of  the  basilar  maxilla,  not  far  from  the  teeth 

which  the  Greeks  called 
The  gen'tohyoglossi,  where  they  enter  the  tongue, 
The  two  cornua  of  the  os  hyoides, 

The  sides  of  the  ligament  between  the  os  hyoides  and  thy- 
roid cartilage. 
The  stylo- ^hyroidei. 

The  lateral  parts  of  the  thyroid  cartilage,  and 
The  lateral  parts  of  the  cricoid  cartilage,  where  these  arc 
not  covered  by  the  thyroid  cartilage. 

The  whole  of  these  fibres  have  by  anatomists 
been  divided  into  groups,  although  the  groups 
arising  from  the  muscles  have  not  been  distin- 
guished by  separate  names,  but  have  either  been 
named  from  parts  in  the  vicinity,  or  referred  to 
the  other  origins  enumerated.  The  whole  of 
these  groups,  by  a  classification  that  was  generally 
adopted  pjior  to  Albinus,  amounted  to  eighty  and, 
with  an  allusion  to  their  opposite  attachments,  are 
the 

Cephalo-pharyngel  *, 
Pterygo-pharyngei  *, 
Mylo-pharyngei  *, 
Glosso-pharyngei  *, 


From  the  constrictor  superior  pharyngis  of  Albinut» 


THE  PHARYNX. 


506 


Hyo-pharyngei  f , 
Syndesmo-pharyngei  f  > 
Thyro-pharyngei  |, 
Crico-pharyngei 

While  the  whole  are  calculated  to"  contract  the 
pharynx,  those  attached  to  the  os  hyoides  and  the 
cartilages  of  the  larynx  move  them  a  little  atlantad 
and  dorsad ;  and,  consequently,  contribute  not  on- 
ly to  compress,  but  to  fill  up  the  cavity  of  the 
pharynx.  This  cavity  communicates  with  the  sto- 
mach by  the  oesophagus,  a  cylindrical  tube,  pro- 
perly a  continuation  of  the  pharynx  itself,  and 
surrounded  with  circular  carneous  fibres  called  os- 
sophageal. 

It  communicates  also  with  the  pulmonary  vesi- 
cles through  the  larynx,  trachea,  and  the  bronchial 
tubes ; 

With  the  tympana  of  the  ears,  through  the 
lubes  of  Eustachius; 

With  the  frontal,  sphenoidal,  and  maxillary  an- 
tres,  through  the  two  inial  apertures  of  the  nos- 
trils ;  and 

With  the  mouth,  through  the  isthmus  faucium. 


f  From  the  constrictor  medius  pharyngis  of  Albinus. 
From  the  conttrictor  inferior  pharyngis  of  Albinus. 
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CHAP.  XV. 

MOTIONS  OF  THE  VELUM  PENDULUM 
PALATL 


Jdetween  the  mouth  and  the  two  iriial  apertures 
of  the  nostrils,  is  situated  the  velum  pendulum  pa- 
lati.  When  the  mouth  is  opened,  it  is  seen  ex- 
tending from  right  to  left  in  the  form  of  an  arch, 
with  the  staphyle  or  uvula  suspended  in  the  mid- 
dle. From  this  middle  point,  towards  right  and 
leit,  it  immediately  separates  into  two  folds,  gradu- 
ally diverging  till  they  reach  the  lateral  parts  of 
the  tongue.  The  antinial  fold  is  usually  known  by 
the  name  of  the  anttrior,  and  the  inial  by  that  of 
the  posterior  arch.  The  amygdala  or  tonsils  are 
observed  between  them,  secreting  a  mucous  lubri- 
cating fluid,  that  moistens  the  lateral  parts  of  the 
tongue  where  they  are  situated.  ,  The  passage 
through  the  £(rch  is"  the  isthmus  faucium;  and  to 
prevent  the  currents  of  air  that  flow  through  this 
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passage  from  drying  the  mesial  parts  of  the  tongue 
that  are  not  moisiened  by  the  amygdala,  the 
tongue^  where  it  lies  under  the  arch,  is  furnished 
with  a  number  of  mucous  glands,  while  the  sta- 
phyle  or  uvula  conveys  to  the  parts  near  the  me- 
sial line,  which  would  otherwise  be  less  liberally 
supplied,  a  considerable  part  of  ihe  moisture  of  the 
palate  ;  a  moisture  which,  were  it  not  for  the  uvu- 
la, would,  in  animals  assuming  the  erect  posture, 
be  conducted  along  the  sides  of  the  arch  to  the 
margin  of  the  tongue  and  to  the  amygdala,  where 
its  aid  is  not  required.  And  hence  it  is,  that  a 
change  of  position,"  answering  those  purposes  in- 
tended by  the  uvula,  the  uvula  is  wanting  in  the 
pendulous  velum  of  all  those  animals  whose  anti- 
nial  aspect  is  regularly  directed  towards  the  ground. 

All  the  muscles  belonging  to  the  'vdum,  termi- 
nating in  the  staphyle,  or  mesial  line  where  the 
staphyle  is  situated,  those  anatomists  who  have 
chosen  to  express  them  by  names  alluding  to 
their  attachments,  have  naturally  called  them  the 

Staphylini  *, 
GloESO-staphylini  f , 
Thyro-staphylini|, 


*  Jzygut  uvula  of  Albinus,  yet  not  a  muscle  but  a  pair 
of  muscles.    See  page  14. 

•)■  (  onstriclores  hthmi  fauclum  of  Albinus. 
I  Palato-pharyngeus  of  AlbinBi. 
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Spheno-staphylinI  §, 
Petro  staphylini  ||. 

The  staphylini  draw  the  staphyle  to  the  palatine 
suture,  diminish  the  breadth  of  the  pendulous  ve- 
lum at  the  mesial  line,  and  enlarge  the  isthmus  by 
elevating  the  middle  part  of  the  arch. 

The  glosso-staphylini  draw  the  staphyle  basilad 
and  laterad  towards  the  tongue,  extend  the  breadth 
of  the  pendulous  velum  at  the  mesial  line,  and  di- 
minish the  isthmus  by  lowering  the  middle  part 
of 'the  arch. 

The  thyro-staphylini  draw  the  staphyle  basilad 
and  mesiad,  increase  the  breadth  of  the  pendulous 
ve'um  toward  the  sides,  and  diminish  the  isthmus 
chiefly  in  width. 

The  spheno-staphylini  pass  over  a  pulley,  draw  the 
staphyle  directly  laterad,  stretch  the  velum,  bring 
it  to  nearly  the  same  plane  with  the  palatine  plate 
of  the  palate  bone,  destroy  almost  the  appearance 
of  the  arch,  and  in  every  direction  enlarge  the 
isthmus. 

ThtpetrostapJiylini  draw  the  staphyle  coronad  and 


^  Circumflexl  palati  of  Albinus. 

II  Levator es  palati  mollis  of  Albinus.  The  two  last  pairs, 
from  an  attempt  to  render  their  names  minutely  descriptiye, 
have  with  some  anatomists  these  names  lengthened  out  by  the 
term  salpingo,  alluding  to  the  fax^iy^,  or  tube  of  Eustachius,  in 
■which  they  partly  originate,  and  in  which  they  occasionally 
may  produce  some  changes. 
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llaterad,  enlarge  farther  the  isthmus  faucium,  and 
:shut  up  the  passage  between  the  pharynx,  the  two 
.  Eustachian  tubes,  and  the  nostrils. 

Thus  the  pendulous  velunT,  which  evidently  per- 
forms the  office  of  a  valve,  may,  according  to  the 
muscles  by  which  it  is  moved,  enlarge,  diminish, 
I  or  shut  up  the  passage  leading  from  the  pharyni 
towards  the  mouth,  and  likewise  the  passage  lead- 
ing from  the  pharynx  to  the  two  Eustachian  tubea 
.  and  the  nostrils. 

From  its  situation,  if  cannot  however  shut  both 
passages  at  the  same  time ;  but  must  necessarily, 
unless  when  affected  by  disease,  enlarge  the  one 
in  proportion  as  it  diminishes  the  other. 

By  the  petro-stciphylini,  it  narrows  or  shuts  the 
passage  into  the  nostrils  and  Eustachian  tubes. 

By  the  staphylini  and  spJieno-staphyHni,  it  widens 
and  opens  it. 

By  the  glosso-stapJiylini  and  sphe?io-staphylini,  \% 
narrows  or  shuts  the  isthmus  faucium,  which,  like, 
the  passage  into  the  nostrils  and  Eustachian  tubes, 
is  opened  again  by  the  staphylmi  and  spheno-staphy^ 
lini ;  for  these  two  pairs,  by  drawing  the  velum  to 
a  middle  position  between  the  passages  that  lead 
towards  the  mouth  and  the  nostrils,  lay  open  both 
communications  at  once. 

The  cavities  of  the  nostrils  into  which  the  pha- 
rynx is  seen  to  open,  are  not  much  subjected  to  the 
action  of  muscles  y  the  only  moveable  parts  which 
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they  have,  being  the  alae  and  the  cavtilaginoust 
part  of  the  septum,  which  are  varied  only  tq  a 
small  degree.  But  though  not  subjected  to  much 
variety,  from  muscular  action,  ihey  often  exhibit 
considerable  differences  as  to  form  and  extent  in 
different  individuals.  They  are  sometimes  found 
extending  coronad  in  the  os  frontis,  as  far  as  the 
hairy  scalp,  laterad  as  far  as  the  temporal  extremi- 
ties of  the  superciliary  ridges,  and  iniad  over  the 
sockets  of  the  eyeballs,  as  far  as  the  fronto-sphenoi- 
dal  suture ;  they  frequently  are  found  extending 
iniad  in  the  os  splienoides,  as  far  as  the  cuneiform 
process  of  the  os  occipitis,  coronad  and  laterad  in 
its  temporal  processes,  where  these  give  origin 
to  the  temporal  muscles  ;  they  spread  every  where 
through  all  the  cells  of  the  qs  etJunoides,  branch  an- 
tiniad  and  coronad  into  the  lacrymal  sac,  and 
thence  into  the  four  puncta  lacrymalia  opening  on 
the  eyelids ;  they  extend  laterally  into  the  antres 
of  the  coronal  maxillary  bone,  where,  in  some  cases, 
these  antres  are  so  large,  that  the  bone  and  its  proces- 
ses seem  all  to  be  excavated.  The  nostrils,  in  short, 
or  those  antres  with  which  thej  communicate,  are 
frequently  found  not  only  on  the  two  lateral  parts 
of  the  face,  on  the  mesial,  coronal,  and  basilar  as- 
pects of  the  two  orbits,  but  in  the  basilar,  the  tem- 
poral, and  glabellar  aspects  of  the  cranium  itself. 
As  the  nature  of  sound  is  varied  by  diseases  to 
which  they  are  liable,  we  may  likewise  suppose 
that  it  is  varied  by  their  form  and  extent.    In  all 
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cases  where^  disease  is  not  present,  these  cavities 
contain  air  moistened  by  the  vapour,  and  warmed 
by  the  natural  temperature  of  the  system.  This 
air,  minghng  with  the  air  inspired  from  the  atmos- 
phere, contributes  to  protect  the  olfactory  nerves 
and  pituatary  membrane  from  the  too  great  or  too 
sudden  changes  with  respect  to  heat,  dryness,  or 
cold,  that  might  be  induced  by  the  air  from. with- 
out ;  and,  therefore,  when  the  parts  are  morbidly 
sensible,  and  this  air  not  sufficient  to  defend  thera 
from  external  attacks,  many  individuals,  when  the 
cold  is  excessive,  are  instinctively  led  to  draw  the 
air  through  some  porous  substance  that  moderates 
its  temperature  before  it  reaches  the  mouth  and 
the  nostrils. 

General  Observations. 

Considering  that'  the  air  may  be  expelled  from, 
the  substance  of  the  lungs  w^ith  a  difference  offeree, 
velocity,  density,  and  vibratory  motion ;  that  the 
trachea,  through  which  it  pas&es,  may  be  lengthened 
and  shortened,  increased  and  diminiiJhed  in  its  dia- 
meter, made  more  or  less  tense,  and;  by  the  quan- 
tity of  its  circulating  fluids,  more  or  less  elastic : 
considering,  too,  that  the  ligaments  of  the  glottis, 
which  are  naturally  elastic,  may  also  at  the  saine 
time  be  lengthened  or  shortened,  made  more  or  less 
,tense,  and  the  aperture  between  narrowed,  widened, 
or  entirely  closed :  considering  that  all  the  cartilages 
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of  the  larynx  are  likewise  elastic ;  that,  in  whole  or 
in  part  they  admit  of  changes  in  relative  position  j 
that  the  orifice  of  the  larynx,  between  the  epiglot- 
tis and  the  thyroid  cartilage,  may  admit  of  some 
thousand  changes  of  dimension  ;  that  the  muscles 
of  the  pharynx,  of  the  pendulous  velum,  the  lips.^ 
the  tongue,  and  the  alae  of  the  nostrils,  can  produce 
millions  of  changes  besides;  and  that  all  these 
changes  may  be  produced  with  a  difference  of 
force,  and  a  difference  of  extent,  as  instantaneouly 
as  the  will  or  thought,  and  with  a  degree  of  mi- 
nuteness and  accuracy  beyond  comprehension :— ^ 
considering  these  things,  it  is  hard  to  conceive 
how  any  person  among  the  followers  of  Dodart  or 
of  Ferrein  could,  upon  cool  deliberate  reflection, 
think  of  comparing  this  singular  aparatus  to  either 
a  wind  or  a  stringed  instrument  of  their  own  con- 
trivance, or  dispute  for  a  moment,  whether  sound  be 
produced  by  the  vibrations  of  the  two  ligaments 
forming  the  glottis,  or  without  vibrations,  merely  by 
the  aperture  that  is  formed  between  them .   A  sHght 
change  in  the  state  of  circulation,  destroying  the 
natural  elasticity  of  these  organs,  is  capable  of 
rendering  them  completely  mute,  as  not  unfre- 
quently  happens  in  catarrh.    For  all  sound,  whe- 
ther from  a  wind  or  a  stringed  instrument,  must 
necessarily  be  the  effect  of  vibrations,  though  these 
vibrations  may  be  greatly  varied  by  varying  either 
the  dimensions  or  actions  of  the  different  cavities,, 
tubes,  and  apertures  through  which  such  vibra- 
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tloiis  are  eonveyed  to  the  ear*.  The  air  itself,  in 
these  cases,  must  also  be  considered  as  a  sonorous 
body,  and  as,  when  it  strikes  the  ^olian  harp,  ca- 
pable both  of  giviiig  and  receiving  sonorous  vibra- 
tions as  it  passes  through  the  different  organs  of 
voice.  In  short,  there  is  no  general  principle  in 
either  a  wind  or  a  stringed  instrument,  that  is  not  to 
be  found  in  these  organs,  while  these  organs  have 
numbers  of  powers,  that  no  instrument  of  human 
invention  ever  has  possessed.  Independent,  there- 
fore, of  their  different  cavities,  tubes,  and  aper- 
tures ;  independent  of  their  glands,  their  nerves, 
their  membranes,  their  ligaments,  their  arteries, 
their  veins,  and  their  absorbents ;  independent  of 
all  their  numerous  varieties,  and  their  consequent 
modifications  of  a;ctibn ,  considering  merely  the 
almost  infinite  number  of  motions  performed  by 
their  muscles,  varied  in  extent,  force,  velocity,  iri 
the  mode  of  combination,  and  order  of  succes- 
sion— we  must  surely  be  conscious  that  this  system 
of  organs  can  never  be  imitated,  ahd  far  less  equal- 
led by  art ;  and  need  not  be  surprised,  consider- 
ing the  original  compass  of  its  powers,  unfettered 
by  habits,  that  it  should  be  able,  from  varieties 
of  stops,  emphases,  articulations,  and  cadences,  to' 


*  On  the  varieties  of  vocal  organs  in  difFerent  animals,  set 
Vicq  D'A%yr  de  VOrgane  de  la  Foix,  and  Cuvier's  work  on' 
Comparative  Anatomy. 
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furnish  marked  vocal  distinctions,  not  6nly  for 
kingdoms,  nations,  and  languages,  but  for  all  the 
individuals  of  which  they  are  composed ;  for  all  the 
individuals  that  are,  that  were,  or  that  ever  shall 
be  ;  for  all  their  sensations,  passions,  and  diseases ; 
and  for  every  shade  of  which  these  are  susceptible 
from  age,  sex,  health,  or  disease. 


CHAP.  XVL 
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In  the  human  body,  the  great  reservoir  of  air  is 
the  limgs,  in  the  two  lateral  cavities  of  the  thorax. 
From  our  first  inspiration,  at  the  moment  of  birth, 
this  reservoir  contains  always  more  or  less  of  aeri- 
al fluid,  and  is  never  exhausted  by  any  expiration 
that  afterwards  succeeds ;  not  even  by  the  last. 
The  air  within  it  is  a  mixture  or  compound,  con- 
siderably different  from  that  of  the  atmosphere ;  a 
compound  which,  by  a  mutual  interchange  be- 
tween it  and  the  system,  and  a  mutual  interchange 
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between  it  and  the  atrtiosphere,  is  constantly  was- 
ted and  constantly  renewed ;  and  yet,  with  a  few 
occasional  varieties,  is  made  to  retain  nearly  the 
same  general  properties  through  all  the  ordinary 
occurrences  of  life.  To  accommodate  the  two 
species  of  interchange  to  all  the  varying  func- 
tions of  the  system,  a  greater  or  less  quantity  of 
the  compound  is  always  detained  in  the  reser- 
voir 3  the  inspirations  and  the  expirations  that  fol- 
low alternately  are  more  or  less  equalled  in  bulk^ 
succeed  one  another  in  a  quicker  or  slower  order 
of  succession,  are  performed  with  a  greater  or  less 
force,  and  a  greater  or  less  degree  of  velocity. 

The  muscles  employed  in  producing  these 
changes,  are  those  which  dilate  and  contract  the 
thorax. 

The  dilating  muscles  are  the 

Intercostales, 
Supracostales, 
Infracostales, 
Diaphragma  ; 
Assisted  occasionally  by  the  '  i 
Sternomastoldei, 
Scaleni, 

Serrati  postici  superior6Sj 
Serrati  anticl, 
Serrati  magni  *, 
Subclavii, 


*  See  p.  381.  et  Halleri  Element.  Physiologiae,  lib.  Tiif* 
§  24. 
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Pectoi-ales, 
Latissimi  dorsi, 
Cervicales  desceiidcntfs, 
Accessorii  ad  sacrolumbales  *. 
The  contracting  muscles  are  the 

Triangulares  sterni, 

Obliqui  extern!  abdominis, 

Obliqui  interni  abdonninis,  ? 

Transversi  abdominis, 

Recti  abdominis, 

Pyramidales  ; 
Assisted  occasionally  by  the 

Serrati  postici  inferlores,, 

Ijongisslmi  dorsi, 

Sacrolumbales, 

Qu^adrati  lumborum, 

Serrati  magni ; 

and  assisted  always  by  the  cartilages  between  the 
ribs  and  the  sternum,  by  the  manner  in  which  the 
different  ribs  are  articulated  with  the  vertebrae,  and 
by  the  ligaments  intended  to  support  the  articula- 
tions; causes  that,  continuing  to  operate  after  death, 
depress  the  ribs,  when  the  powers  that  acted  by  a 
vital  energy  are  no  longer  able  to  oppose  them. 

As  all  the  ribs  are  more  or  less  curved,  and  as, 
from  the  middle  part  of  their  curvatures,  they  are 
all  bent  both  towards  the  vertebrae  and  sternum,, 
each  will  have  a  dorsal  and  sternal  extremity  ;  as 
all  are  flattened,  each  will  have  Hkewise  two  sides 


*  When  the  sacrolumbales  are  fixed  athntad,  the  accessorii 
must,  by  their  contractions,  draw  the  ribs  to  the  point  that  is 
fixed. 
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and  two  margins  :  the  sides  of  the  first,  beginning 
to  number  from  the  region  of  the  atlas,  are  atlan- 
tal  and  sacral ;  their  two  margins,  peripheral  and 
central,  the  peripheral  convex,  the  central  con- 
cave ;  the  former  incHning  somewhat  sacrad,  and 
the  latter  atlantad.  But  as  we  advance  to  the  re- 
gion of  the  sacrum,  the  sides  become  peripheral 
and  central,  the  two  margins  atlantal  and  sacral ; 
yet  both  the  sides  and  margins  respectively  point- 
iii.g  somewhat  to  the  different  aspects  to  which  the 
analogous  sides  and  margins  were  observed  to 
point  in  the  first  rib. 

All  the  ribs  are  divi-ded  into  pairs.  Each  pair 
has  a  different  curD^ture ;  the  curvature  of  the  first 
pair  is  the  greatest,  and  the  curvature  of  the  rest 
gradually  less,  to  the  twelfth  pair  inclusive. 

Each  pair  has  a  different  inclination  to  the  axis 
of  the  trunk.  The  inclination  of  the  first  is  the 
least ;  the  inclination  of  the  rest  is  greater,  to  the 
twelfth  pair  inclusive. 

Each  pair  has  a  different  length.  The  length  of 
the  first  pair  is  the  least ;  the  length  of  the  rest  is 
gradually  increased,  to  the  seventh,  or  even  to  the 
eighth,  inclusive,  and  thence  gradually  diminish- 
ed, to  the  tw^elfth  inclusive. 

All  are  articulated  with  the  bodies  of  the  ver- 
tebras, and  all,  excepting  the  two  last,  with  trans- 
verse processes.  Excepting  also  the  first  and  two 
last,  the  individuals  of  each  pair  are  generally  ar- 
ticulated with  two  vertebrae,  being  each  connect- 
ed with  the  vertebral  columri  opposite  an  inter- 
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vertebral  space ;  where,  situated  near  to  the  cen-, 
tres  of  motion  on  which  the  different  vertebrae  are 
moved,  they  are  less  exposed  to  any  change  of  re- 
lative situation  from  inflections  of  the  trunk. 

From  their  strong  connections  with  the  verte- 
bral column,  their  relative  distances  at  that  part 
can  be  very  little  increased  or  diminished,  with- 
out either  a  rupture  of  the  ligaments,  a  change  in 
the  vertebras,  or  in  the  intervertebral  cartilages. 

All  the  pairs,  at  their  sternal  extremity,  are 
pointed  with  cartilages,  and  in  such  a  manner, 
that  these  cartilages,  with  respect  to  form,  appear 
continuations  of  the  ribs  themselves. 

The  cartilages  of  the  first  pair  are  the  shortest 
the  cartilages  of  the  rest  are  gradually  longer,  to 
the  seventh  inclusive,  and  then  gradually  shorter, 
to  the  twelfth  inclusive. 

The  cartilages  of  the  first  pair,  to  the  seventh  in- 
clusive, are  connected  with  the  sternum ;  and  the 
cartilages  of  the  seventh,  to  the  twelfth  inclusive, 
connected  with  the  diaphragm. 

All  the  cartilages  point  somewhat  atlantad ;  and 
of  the  cartilages  articulated  with  the  sternum,  those 
of  the  first  pair  are  always  articulated  at  the  great- 
est  angle, — the  angles  formed  by  the  other  cartila- 
ges being  gradully  less,  or  more  and  more  acute  on 
the  sacral  aspect,  to  the  seventh  inclusive. 

Measuring  at  the  sternum,  the  distance  between 
the  first  and  second  cartilages  is  always  the  greatest, 
and  thai  distance  gradually  diminished  to  the  se- 
venth inclusive  3  the  eighth  pair  of  cartilages  rests 
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-apon  the  seventh,  the  ninth  on  the  eighth,  and  the 
tenth  on  the  ninth;  the  eleventh  recedes  a  Httle 
from  the  tenth,  and  the  twelfth  recedes  more  from 

the  eleventh. 

All  the  pairs  of  the  ribs  are  moveable,  but  those 
which  are  atlantad  less  moveable  than  those  which 
are  sacrad.  Hence,  dming  the  contractions  of  the 
inter costales,  which  are  calculated  to  diminish  the 
costal  interstices,  all  the  ribs,  in  ordinary  cases, 
may  be  seen  to  move  a  Httle  atlantad.  In  this  as- 
<:ent,  as  the  distances  between  them  at  their  dor- 
sal extremities  cannot  be  diminished,  their  planes 
of  inclination  are  changed. 

In  this  change  of  the  planes  of  incHnation,  the 
sternum  and  sternal  extremities  of  the  ribs  are  ob- 
served to  move  atlantad  and  sternad,  and  the  car- 
tilages of  the  ribs  connected  with  the  sternum  to 
become^  less  curved,  and  the  angles  which  they 
form  with  the  sternum  sacrad  to  be  somewhat  aug- 
mented. The  sternum,  however,  though  it  partly 
iTiove  along  with  the  ribs,  does,  notwithstanding, 
from  its  connection  with  the  recti  abdominis,  and 
some  other  muscles,  make  a  considerable  degree 
of  resistance ;  a  degree  of  resistance  which  is  much 
increased  upon  the  sternal  extremities  of  the  ribs 
by  the  elasticity  of  their  own  cartilages,  and  the 
moderating  force  of  the  triatigulares. 

By  these  resistances,  the  cartilages  of  the  ribs 
connected  with  the  sternum,  force  their  ribs  dorsad 
and  laterad ;  and  these  forces  resisted  by  the  ver- 
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tebr£E,  the  ribs  are  more  bent  near  their  dorsal  ex, 
tremity  than  at  any  other  place.  The  cartilages, 
tpo,  which,  by  entering  the  sternum  at  acute  an- 
gles, more  powerfully  resist  the  ascent  of  their  ribs, 
frequently  bend  the  sternal  extremities  of  their  ribs 
sacrad,  and  more  or  less  according  to  the  degree 
of  resistance  which  they  had  opposed. 

From  this  resistance  opposed  to  the  ribs  at  their 
Sternal  extremity,  and  the  action  of  the  ligaments 
opposing  tlieir  ascent  at  the  dorsal  extremity,  the 
motion  of  the  ribs  is  most  conspicuous  on^the  late- 
ral aspects. 

From  the  form  of  the  thorax  tapering  atlantad, 
every  rib,  when  drawn  to  the  one  immediately  at- 
lantad, is  drawn  not  only  atlantad  and  centrad, 
but  rolled  a  little  upon  one  or  both  of  its  extremi- 
ties, and  in  such  manner  that  its  margin  atlantad 
is  turned  a  little  centrad,  and  its  m.argin  sacrad 
a  little  peripherad. 

From  the  resistance  which  is  opposed  at  thq 
sternum  and  vertebras  to  the  rotatory  motion,  and 
the  motion  atlantad,  many  of  the  ribs  are  found 
to  be  twisted ;  the  twist  greatest  in  the  long  ribs 
connected  with  the  sternum,  but  greater  or  less  in 
proportion  to  the  extent  of  the  motion  near  the 
middle  of  their  curvatures,  and  to  the  resistance  at 
their  extremities  dorsal  and  sternal. 

As  all  the  sternal  extremities  of  the  ribs,  in  their 
rnotion  atlantad,  must  advance  sternad  •  as  all  the 
connected  with  the  sternum  ?ire  forced  in  thei? 
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ascent  dorsad  arid  laterad ;  and  as  all  the  ribs  no^ 
connected  with  the  sternum  do,  in  ordinary  cases, 
follow  a  little  the  motions  of  the  rest,— the  cavity  of 
the  thorax  is  by  these  motions  not  only  enlarged, 
from  the  sternal  to  the  dorsal,  but  from  the  sinis- 
tral to  the  dextral  aspect. 

In  this  enlargement  by  the  inter costales,  the  dia- 
phragm will  oppose,  with  a  moderating  force,  and 
in  all  directions,  not  excepting  the  atlantal,  the 
motions  produced  in  the  seventh,  the  eighth,  and 
the  ninth  pair  of  ribs,  to  the  twelfth' inclusive;  al- 
though, upon  the  contraction  of  the  diaphragm,  if 
the  ribs  be  more  fixed  than  its  cordiform  tendon, 
and  they  generally  are  in  ordinary  cases — the  cor- 
diform tendon,  drawn  sacrad  and  peripherad  upon 
every  side,  will  be  rendered  less  concave  g%  its  sa- 
cral aspect;  the  liver,  the  stomach,  the  spleen,  and 
the  intestines,  all  pushed  before  it  in  a  direction  to- 
wards the  pelvis;  its  atlantal  aspect  rendered  less 
convex ;  the  mediastinum  in  the  thorax  elongated;' 
the  heart  and  pericardium  both  drawn  sacrad; 
the  lateral  spaces  between  the  diaphragm  and  cos- 
tal pleura  enlarged ;  and  a  third  diameter  of  the 
cavity  of  the  thorax,  from  the  atlantal  to  the  sacral 
aspect,  considerably  lengthened. 

In  proportion  as  this  dilatation  advances,  the  air 
within  the  lungs  gradually  expands,  the  pulmonic 
blood  flows  more  copiously  through  all  the  ramifi- 
cations of  its  artery ;  and,  likewise,  in  proportion 
as  the  equilibrium  between  the  external  and  inter- 
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nal  air  is  in  this  way  destroyed,  the  former  is  ob- 
I  served  to  rush  into  the  lungs,  and  by  its  pressure, 
not  only  to  iissist  the  force  of  the  blood,  and  the 
force  of  expansion  in  dilating  the  lungs,  but  in 
supporting  the  action  of  the  diaphragm  and  the 
intercostals.  And  hence  it  is,  that  no  person,  with 
his  utmost  efforts,  can  dilate  the  thorax  to  any  very 
considerable  extent  without  the  inspiration  of  air; 
although,  even  then,  the  muscles  be  assisted  by  the 
expansive  power  of  the  air  already  in  the  lungs,  and 
partly  by  the  blood,  which,  if  we  may  judge  from 
effects  produced  by  injecting  the  pulmonic  artery 
after  death,  will,  if  flowing  with  force,  and  in  any 
large  quantity,  increase  the  size  of  the  lungs  as 
much  as  if  we  had  inflated  their  vesicles  with  air^ 

When  the  thorax  is  dilated,  the  fibres  of  the  recti 
and  obliqui  abdofninis  are  considerably  stretched, 
and  their  levers  elongated  *.  With  these  advan- 
tages, beginning  to  contract,  they  draw  the  ribs 
sacrad  and  centrad,  press  the  viscera  against  the 
diaphragm ;  while  the  diaphragm  resisting,  though 
with,  moderating  force,  the  motion  atlantad,  pushes 
"before  it  the  heart  and  pericardium,  shortens  the 
length  of  the  mediastinum,  and,  forced  towards  the 
ribs  dextrad  and  sinistrad,  diminishes  the  lateral 
cavities  of  the  thorax.  By  these  forces,  by  the 
igontractile  power  of  the  lungs,  and  expansion  pf 


*  Sec  page  355. 
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the  air,  from  heat  and  vapour,  the  pressure  of  the 
atmosphere  is  overcome,  and  a  volume  of  air,  pro-, 
portioned  to  the  diminution  of  capacity  in  the  tho- 
jrax,  expelled  in  expiration. 

In  this  contraction,  as  the  lungs  are  compressed 
upon  every  side,  and  regularly  oppose,  from  the 
slowness  of  their  action,  a  kind  of  re*istance  to  the 
ribs  and  the  diaphragm,  if  an  opening  be  made 
into  one  of  the  sides,  a  portion  of  the  lungs  will 
frequently  be  seen  to  protrude  through  the  orifice, 
or  air  to  rush  out,  if  air  has  been  previously  in  the 
lateral  cavity.— On  the  other  hand,  if,  after  a  par- 
tial collapse  of  the  lungs,  the  thorax  be  suddenly 
and  forcibly  dilated,  by  the  removal  of  pressure- 
from  their  surface,  not  only  will  the  air  within 
them  expand,  but  the  air  from  without  be  seen  to 
rush  in,  both  by  the  orifice  and  the  trachea,  until 
the  equilibrium  be  fully  restored  : — or,  if  the  cir- 
culation be  continued  unequally,  and  the  blood 
Jiappen  to  flow  more  quickly  through  the  pulmo- 
nic than  systemic  ventricle,  the  accumulation  of 
blood  in  the  lungs  will  cause  them  to  expand,  in 
opposition  to  the  pressure  of  the  atmosphere  thro' 
the  lateral  orifice.    These  phenomena  have  some- 
times led  physiologists  to  suppose,  that  the  lungs 
possess  a  muscular  power  of  expanding  themselves, 
and  that  they  expand  exactly  at  the  time  when 
the  thorax  is  contracting.    But  never  have  I  seen 
the  air  flowing  out  by  the  trachea,  while  flowing^ 
in  by  the  lateral  orifice ;  nor  out  by  the  orifice, 
while  it  was  flowing  in  by  the  trachea. 
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Though  openings  be  made  into  both  sides  of  .a 
liv.  anima'i,  and  the  air  be  admitted  till  the  lungs 
collapse,  and  even  till  the  circulation  has  ceased  ; 
yet,  if  much  vital  energy  remain,  and  the  two  o- 
penings  be  properly  closed,  all  the  air  in  the  late- 
ral cavities  will  soon  disappear,  respiration  com- 
mence, and  the  circulation  return  as  before,  in  a 
portion  of  time  that  seldom  will  exceed  two  or 
three  minutes.  This  singular  and  sudden  absorp- 
tion of  air  from  the  lateral  cavities,  was  observed 
by  Hales  and  by  Van  Swieten ;  and  I  have  again 
and  again  observed  it  in  the  numerous  experi- 
ments of  my  late  ingenious  pupil  Dr  Sanders, 
In  whatever  state  or  form  it  is  absorbed,  we  must 
suppose  that  it  enters  the  absorbents  opening  up- 
on the  surface  of  the  lungs ;  and  if  it  there  enter 
the  absorbents,  why  may  it  not,  in  a  similar  state, 
after  passing  along  the  course  of  the  trachea,  en- 
ter the  absorbents  opening  from  the  bronchi  and 
pulmonary  vesicles — a  more  natural  passage,  cer- 
tainly, than  that  which  has  been  contrived  by 
^ome  physiologists,  who  have  somehow  imagined 
that  it  maintains  its  intercourse  with  the  blood  by 
passing  out  and  in,  through  pores  iri  the  sides  of 
the  veins  and  arteries*. 


*  But  the  change  induced  on  the  blood  by  respiration  is 
probably  owing  more  to  exhalation  than  to  absorption  ;  for  no 
artery  exhales  so  freely  as  the  pulmonic.  A  watery  injection 
jthrown  into  this  artery  with  a  small  force,  will  flow  copiously 
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Although  an  animal  may  continue  to  breathe 
for  a  short  time  with  a  small  opening  in  each  of  its 
side.,  yet  as  more  air  will  generally  enter  by  these, 
orifices,  during  inspiration,  than  can  be  absorbed, 
or  returned  by  expiration  in  the  same  time,  the  air 
that  enters  by  the  sides  will  accumulate,  and  soon 
stop  respiration  entirely. 

From  considering  the  different  lengths  of  the  ribs, 
their  different  curvatures,  inclinations,  and  attach- 
ments, we  might  ahnostbe  led,  a  priori,  to  suppose 
that  they  would  not  be  moved  through  equal  spa- 
ces in  the  same  time,  either  in  dilating  or  contract- 
ing the  thorax.    In  dilating  that  cavity,  the  inter- 
eostales  and  their  auxiliaries  are  moderated  diffe- 
rently in  the  different  ribs,  as  may  be  seen  from 
the  different  attachments  of  the  muscles  that  op- 
pose them.   To  give  a  few  instances  :  In  the  fifth, 
the  sixth,  and  seventh  pair  of  ribs,  they  are  modera- 
ted by  the  two  recti  abdominis  ;  in  the  fifth  pair  to 
the  twelfth  inclusive,  by  the  obliqtd  externi  abdomi- 
nis; in  the  seventh  to  the  twelfth  inclusive,  by  the 
diaphragm  ;  and  in  the  tenth  to  the  twelfth  inclu- 


iDto  the  bronchi,  and  without  occasioning  any  thing  h'ke  rup- 
ture in  its  smaller  vessels  ;  but  whether  the  exhalation,  or  not, 
be  the  principal  cause  of  change  in  the  blood,  pulmonic  blood, 
when  exposed  to  the  air  through  tlie  medium  of  its  vessels,  Is 
always  observed  to  change  its  colour  a  great  deal  faster  while 
the  exhalants  continue  to  act  with  a  vital  energy,  than  whew 
they^act  slowly  and  feebly  as  inanimate  organs.^ 
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sive,  by  the  ohliqtd  interni  abdominis.  Much  variety 
in  the  motions  of  the  ribs  must  at  times  arise  from 
this  difference  of  muscular  attachments ;  much  va- 
riety, from  irregular  proportions  of  force,  velocity, 
and  extent  of  actioil ;  and  much  variety,  from  the 
numbers,  combinations,  and  the  forces  of  auxili- 
aries that  are  occasonally  made  to  co-operate. 

If  some  ribs  be  more  moveable  or  fixed  than 
the  rest,  and  Happen  to  be  moved  through  diffe- 
rent spaces  in  the  same  time,  the  same  distances 
between  them  and  the  rest  cannot  be  preserved. 
If  a  rib,  for  instance,  move  faster  atlantad  than  the 
'one  immediately  succeeding  can  follow,  the  dis- 
tance between  them  will  be  increased;  or,  in 
moving  sacrad,  if  it  approach  the  rib  that  is  sacrad 
faster  than  the  rib  that  is  sacrad  retires,  the  dis- 
tance between  them  will  be  diminished. 

The  numerous  and  accurate  experiments  of 
Haller  have  clearly  shown,  that  in  moving  both 
atlantad  and  sacrad,  different  ribs  move  through 
different  spaces  in  the  same  time ;  and  conse- 
quently it  follows,  that  in  these  motions  some  of 
the  costal  interstices  were  widened,  some  of  them 
narrowed,  and  that  some,  where  contiguous  ribs 
moved  together,  preserved  the  same  relative 
breadth. 

On  the  general  principle,  that  the  intercostales 
attached  to  two  contiguous  ribs  wdll,  upon  their 
contraction,  whether  the  ribs  be  ascending- or  de- 
scending, draw  the  one  that  is  most  moveable  to 
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that  which  is  fixed ;  it  will  follow,  that  when  ribs 
towards  the  sacral  extremity  of  the  thorax  are  fix- 
ed bj  the  diaphragm,  by  the  recti,  and  other  ab- 
dominal muscles,  the  i?itercostaks  will,  upon  their 
contraction,  draw  the  moveable  ribs  to  those  which 
are  fixed,  and  will  make  them  descend. 

In  the  usual  dilatations,  the  costal  interstices,  to- 
wards the  atlantal  extremity  of  the  thorax,  are  ge- 
nerally diminished    a  few  towards  the  sacral  ex- 
-  tremity  enlarged ;  while  some  towards  the  mid- 
dle are  very  little  changed. 

But  though  some  interstices  towards  the  sacral 
extremity  be  enlarged,  all  the  ribs,  notwithstand- 
ing, may  ascend;  and  all  accordingly  often  do 
ascend  during  the  dilatation  of  the  thorax:  for, 
while  the  muscles  whose  interstices  are  enlarged, 
gradually  lengthen,  and  act  only  with  a  modera- 
ting force  against  those  which  are  atlantad,  they 
may,  and  they  often,  continue  to  act  with  a  great- 
er force  than  those  which  are  sacrad.  \ 

In  the  dead  body,  where  the  ribs  often  return- 
to  their  planes  of  greatest  inclination,  the  ribs  at- 
lantad being  .least  moveable,  the  cosial  interstices 
between  them  are  widened,  while  the  costa.1  in- 
terstices of  the  other  ribs  in  the  lateral  aspects  arc 
<fonsiderabiy  diminished,  and  the  muscles  that  oc- 
cupy them  very  much  relaxed.  Hence,  in  per- 
forming  the  operation  of  paracentesis  on  the  dead 
body,  as  far  down  as  the  sixth  or  seventh  rib,  we 
are  often  obliged  to  elevate  tlie  ribs,  as  in  inspira- 
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tion,  to  enlarge  the  interstice  where  the  operation 
is  to  be  performed. 

In  many  cases,  respiration  is  performed  without 
any  motiori  whatever  of  the  ribs ;  the  muscles 
that  ailternately  contract  and  relax,  being  the  ab- 
dominal muscles  and  diaphragm  ;  the  inter costales 
in  these  cases  doing  nothing  more  than  preserving 
thd  ribs  perfectly  steady,  and  furnishing  fixed 
points  to  the  diaphragm,  by  which  it  may  act  on 
its  cordiform  tendon.  In  respiration,  the  motions 
of  the  ribs  may  therefore  be  either  greater  or  less, 
or  suspended  entirely,  according  to  circumstances. 

In  making  experiments  on  live  animals,  even 
where  the  species  of  respiration  is  the  same  as  our 
own,  anatomists  must  often  witness  phenomena  , 
that  can  only  be  phenomena  of  rare  occurrence. 
.After  considering  that  the  actions  of  the  dia- 
phragm in  ordinary  cases,  are  different  from  its  ac- 
tions in  sneezing  and  coughifig,  and  these  again 
different  from  its  actions  in  laughing  and  hiccup  ; 
after  considering  that  our  breathing  is  varied  by 
heat  and  cold,  by  pleasure  and  jDain,  by  every 
strong  mental  emotion,  by  the  different  states  of 
health  and  disease,  by  different  attitudes  and  dif- 
ferent exertions, — v/e  can  hardly  suppose,  that  an 
animal  under  the  influence  of  horror,  placed  in  a 
forced  and  unnatural  attitude,  its  viscera  exposed 
to  the  stimulus  of  air,  its  blood  flowing  out,  many 
of  its  muscles  divided  by  the  knife,  and  its  ner- 
vous system  driven  to  violent  desultory  action" 
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from  excruciating  pain,  would  exhibit  the  pheno- 
mena of  ordinary  respiration.  In  that  situation,  its 
muscles  must  produce  many  effects,  not  only  of  vio- 
lent but  irregular  action ;  and  not  only  the  muscles 
usually  employed  in  performing  the  function,  but 
also  the  muscles  that  occasionally  are  required  to 
act  as  auxiliaries.  If  different  anatomists,  after  see- 
ing different  species  of  animals,  or  different  indi'- 
viduals  of  the  same  species,  respiring  under  diffe- 
rent experiments  of  torture,  were  each  to  conclude, 
that  the  phenomena  produced  in  these  cases  were 
analogous  to  those  of  ordinary  respiration,  their 
difference  of  opinion,  as  to  motions  of  ordinary- 
respiration,  would  be  immense  ;  and  some,  from 
seeing  the  ribs  that  are  sacral  not  ascending  so 
fast  as  those  which  are  atlantal,  and  consequently 
some  of  the  interstices  enlarged  during  inspiration, 
might  hastily  conclude,  as  Sabatier  has  done> 
though  not  with  his  usual  degree  of  reflection,  tJtat 
the  intercostals  are  muscles  of  expiration^. 

The  Intercostal  Muscles. 

In  the  interstices  which  tihey  occupy,  these  mus- 
eles  at  certain  places  form  two  strata  or  layers,  arf 


*  Huitleme  Memoire  sur  les  Mouvemens  des  Cotes,  et  mf 
1' Action  des  Muscles  Intercostaux. 
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external  and  internal,  or  peripheral  anJ  central;;: 
and  in  each  row,  from  the  rib  which  is  atlantad 
being  more  fixed  than  that  which  is  sacrad,  their 
attachment  to  the  former  is  considered  as  their 
origin  ;  their  attachment  to  the  latter,  as  their  in- 
sertion. 

The  fibres  of  the  peripheral  layer  beginning  at 
the  vertebriE  run  sacrad  and  sternad ;  whence, 
measuring  from  the  vertebrse,  they  necessarily  act 
by  a  longer  lever  on  the  rib  that  is  sacrad  than  on 
that  which  is  atlantad*.  This  layer,  in  general, 
IS  observed  to  terminate  not  far  from  the  junction 
of  the  ribs  witli  their  cartilages ;  for,  had  it  been 
continued  as  far  as  the  sternum,  its  fibres  there 
would,  measuring  from  the  sternum,  have  neces- 
sarily acted,  through  the  medium  of  the  carti- 
lages, by  a  longer  lever  on  the  rib  which  is  atlan- 
tad than  on  that  which  is  sacrad. 

The  fibres  of  the  central  layer^  beginning  at  the 
sternum,  run  sacrad  and  dorsad ;  and  thus,  mea- 
suring from  the  sternum,  necessarily  act,  through 
the  medium  of  the  cartilages,  by  a  longer  lever  on 
the  rib  that  is  sacrad  than  on  that  which  is  atlan- 
tad*. This  layer,  in  general,  is  observed  to  ter- 
minate near  the  -angles  of  the  ribs ;  for,  had  it 
been  continued  as  far  as  the  vertebrae,  its  fibres 
there  would,  measuring  from  the  vertebrae,  have 


*  Sec  p.  281,  282'. 
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beguri  to  act  by  a  longer  lever  on  the  rib  which 
atlantad  than  on  that  which  is  sacrad. 

Where  the  two  layers  are  found  together  be-v 
feween  the  cartilages  and  angles  of  the  ribs,  they 
necessarily  decussate ;  but  in  that  situation,  not 
acting  particularly  on  either  of  thd  two  extremi- 
ties of  the  ribs,  they  both  act  by  a  common  lever 
in  drawing  the  moveable  rib  to  the  fixed,  apd,  iii 
drawing  it  atlantad,  produce  a  kind  of  rotatory 
motion,  by  which  the  atlantal  margin  of  the  rib 
is  turned  centrad,  and  the  sacral  peripherad.  In 
this  motion  the  rib  moves,  as  it  were,  on  an  axis; 
extending  from  its  sternal  to  its  dorsal  extremity ; 
and  the  levers  of  the  fibres  of  both  strata  are  here: 
equal  to  straight  lines  drawn  from  the  axis  perpen- 
idicularly  to  the  planes  in  which  the  fibres  are  situ- 
ated respectively.  From  the  conical  shape,  how- 
ever, of  the  thorax,  these  lines,  especially  in  the 
ribs  connected  with  the  sternum,  will,  at  any  given 
place  between  their  sternal  and  dorsal  extremity^ 
be  longer  ill  the  rib  that  is  situated  sacrad  than  in 
that  which  is  atlantad  :  and  hence  it  will  follow, 
in  this  motion  also,  that  the  fibres  composing  the 
two  strata  will  each  act  by  a  longer  lever  on  the 
rib  which  is  sacrad  than  oil  that  which  is  atlantad ; 
a  lever  which,  during  inspiration,  will  be  lengthen- 
ed, where  the  cartilages-  force  their  ribs  dorsad 
and  laterad,  and  increase  their  distance  from  the 
axis  of  motion,  without  being  affected  in  its  length 
\>y  a  change  of  obHquity  in  any  of  the  fibres. 
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But  notwithstanding  that  all  these  levers  arc 
strongly  in  favour  of  the  motion  atlantad,  it  must 
be  recollected  that  the  intercostals  cannot  elevate 
the  ribs  without  the  gradual  expansion  of  the 
lungs  ;  a  gradual  expansion  that  is  not  to  be  view- 
ed as  merely  an  effect,  but  rather  as  a  cause  of> 
this  elevation.  From  the  intercostals  acting  with 
a  force  not  able  at  once  to  resist  their  moderators, 
and  to  support  a  great  deal  more  than  a  fourteenth 
part  of  the  pressure  of  the  atmosphere  *,  the  addi- 


*  **  For  though  a  man,  by  a  peculiar  action  of  his  mouth 
and  tongue,  may  suck  f77f/vary, twenty-two  inches,  and  some 
men  twenty-seven  or  twenty-eight  high,  yet  I  have  found  by 
experience,  that  by  the  bare  inspiring  action  of  the  Diaphragm 
and  dilating  thorax,  I  could  scarcely  raise  the  mercury  two 
inches  ;  at  which  time  the  Diaphragm  must  act  with  a  force 
equal  to  the  weight  of  a  cylinder  of  mercury,  whose  base  is 
commensurate  to  the  area  of  the  Diaphragm,  and  its  height 
two  inches  ;  whereby  the  Diaphragm  must  at  that  time  sustain 
a  weight  equal  to  many  pounds.  Neither  are  its  counteract- 
ing muscles,  those  of  the  Abdomen,  able  to  exert  a  greater 
force. 

<  "  For,  notwithstanding  a  man,  by  strongly  compressing  a 
quantity  of  air  included  in  his  mouth,  may  raise  a  column  of 
mercury  in  an  inverted  syphon  to  five  or  seven  inches  height, 
yet  he  cannot,  with  his  utmost  strainings,  raise  it  above  two 
inches  by  the  contracting  force  of  the  muscles  of  the  Abdomen. 
Whence  we  see  that  our  loudest  vociferations  are  made  with  a 
force  of  air  no  greater  than  this."  Hales,  Statm,  vok  k 
Exp.  cxvi. 
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iional  force  to  support  that  pressure  must,  during 
their  contraction,  be  principally  supplied  by  the 
air  within  the  lungs.    In  proportion,  therefore,  as 
the  thorax  expands,  the  external  air  rushes  into 
the  lungs ;  and  expanding  the  lungs  in  the  form 
of  a  cone,  the  lungs  are  made  to  act  like  a  wedge 
or  inclined  plane,  and  by  their  expansion  to  cause 
the  ribs  slide  from  their  base  towards  their  apex  ; 
•or,  in  other  words,  to  move  them  at  the  ^ame  time 
peripherad  and  atlantad.    And  hence  it  is,  that 
merely  by  inflating  the  lungs  with  air  in  the  dead 
body,  we  can  elevate  the  ribs,  as  in  inspiration, 
without  the  assistance  of  the  intercostals. 

Should  any,  however,  accustomed  to  view  the 
expansion  of  the  lungs  as  rather  the  effect  than 
the  cause  of  the  ribs  moving  atlantad,  and  so  not 
be  inclined  to  admit  a  fact  that  is  contrary  to 
their  previous  habits  of  thinking ;  to  conciliate 
those  habits,  the  fact  may  be  expressed  in  a  diffe- 
rent manner,  by  saying,  that  the  muscles,  in  di- 
lating the  thorax,  induce  the  air  to  rush  into  the: 
lungs,  and  derive  much  assistance  from  its  pres- 
sure and  expansion. 

The  Intercostals  in  two  Layers. 

The  supposition  that  these  myscles  are  in  two 
layers,  that  the  one  might  depress,  and  the  other 
4elevate  the  ribs  in  respiration^is  a  supposition  that 
is  ;iow  obsolete,  and  a  supposition  that  appears  tp 


^34 


MOTIONS  OE^ 


•have  been  formed  by  the  very  witchcraft  of  ima* 
gination,  in  defiance  of  all  observation  and  experi- 
ment.   A  single  layer,  unless  the  course  of  its  fi- 
bres had  beeri  changed  at  the  sternal  and  dorsal 
parts  of  the  interstices,  must  have  produced  oppo- 
site effects  on  the  sternal  and  dorsal  extremities  of 
the  ribs.    A  single  layer  could  not  so  effectually 
have  resisted  hernlse  as  two  layers,  whose  fibres  de- 
cussate ;  and  with  a  single  layer,  the  motions  of 
|;he  ribs  sternad  and  dorsad  could  riot  have  been 
performed  with  the  same  steadiness  that  they  are 
by  two;  the  central  layer  moderating  the  periphe- 
ral in  the  metion  dorsad,  and  the  peripheral  mo- 
dei^ating  the  central  in  the  motion  sternad. 

The  Fibres  of  the  Iktercostals  run  obliquely 
ACROSS  their  Interstices. 

,  The  peculiar  actions  assigned  to  these  muscles 
are  principally  owing  to  their  obliquity.  By  their 
obliquity,  their  length  and  their  quantity  of  con- 
1[;ractility  are  augmented  ;  by  their  obliquity, 
they  are  able  to  perform  more  extensive  motions 
Avith  proportionally  fewer  degrees  of  contraction, 
and,  consequently,  with  less  disturbance  ■  to  their 
nerves,  their  veins,  their  arteries,  and  their  absorb- 
ents* I  by  their  difterent  obliquities,  the  fibres  of 


*  See  p.  279, 


RESPIRATION. 


335 


tlie  two  layers  decussate,  and  more  powerfully  re- 
sist the  protrusion  of  the  viscera  ;  by  their  different 
obliquities,  they  elevate  the  ribs  at  both  their  ster- 
nal and  dorsal  extremities ;  and  by  different  obli- 
quities, the  two  layers  moderate  one  another  in  the 
jnotions  of  the  ribs  sternad  and  dorsad. 

Abdominal  Muscles. 

There  being  few  motions  or  attitudes  of  the 
trunk,  or  compressions  of  the  abdominal  viscera,  in 
which  these  muscles  are  not  concerned  as  mode- 
rators, motors,  or  directors,  the  state  of  respiration 
is  not  only  varied  with  their  different  functions, 
but  made  to  contribute  to  the  steadiness  and  ener- 
gy of  their  exertions :  thus,  in  their  strong  and  vi- 
gorous exertions  to  change  or  preserve  the  atti- 
tudes of  the  trunk,  or  compress  the  viscera,  the  ribs 
are  previously  somewhat  raised,  or  drawn  atlantad, 
and,  as  fixed  points,  made  to  resist  the  motion  sa- 
crad  with  more  than  usual  degrees  of  steadiness ; 
this  steadiness,  however,  does  not  proceed,  or  pro- 
ceeds but  little,  from  the  intercostals.  These 
muscles,  opposed  in  their  functions  by  the  great 
pressure  of  the  atmosphere  from  without,  and  not 
having  strength  to  elevate  the  ribs  unless  assisted 
by  a  like  pressure  of  the  atmosphere  from  within, 
the  abdominal  muscles,  which  are  always  favour- 
ed by  the  pressure  from  without,  would,  with  no 
^reat  exertion,  depress  the  ribs,  and  expel  the  air, 


B30  RIOIIONS  OF 

jvhile  the  intercostals  could  have  no  means  ^n^ 
no  power  to  prevent  its  egress.  To  account, 
therefore,  for  the  more  than  usual  stability  of  the 
ribs  in  cases  of  extraordinary  exertion,  we  must 
Jiave  recourse  to  those  muscles  by  -which  the  e- 
gress  of  the  air  is  prevented,  or  by  which  the  quan- 
tity issuing  from  the  lungs  in  a  given  time  is  ac- 
curately regulated.  Now,  these  are  the  muscles  of 
the  OS  hyoides,  of  the  cartilages  of  the  larynx,  of 
the  velum  pendulum,  of  the  tongue,  and  of  the 
lips.  By  these  muscles  the  passages  through  the 
larynx,  the  isthmus  faucium,  the  mouth,  and  the 
nostrils,  may  be  widened,  narrowed,  or  entirely 
shut;  one  passage  shut,  and  another  opened;  or 
the  whole  of  them  shut,  and  the  whole  of  theni 
opened,  as  tl^e  will  directs,  and  as  circumstances 
require.  It  is  hence  that  these  muscles,  by  re- 
taining the  breath  after  full  inspirations,  or  by  re- 
gulating the  quantity  that  issues  from  the  lungs  in 
a  given  time,  cause  the  air  in  the  lungs  to  afford 
that  support  or  stability  to  the  ribs,  which  enables 
the  diaphragm  and  abdominal  muscles  to  act  with 
so  much  steadiness  and  energy  in  giving  attitude 
and  motion  to  the  trunk,  in  compressing  the  vis- 
cera, in  emptying  the  stomach,  in  expelling  the 
foetus,  faeces,  and  urine.  Nor  are  these  the  only 
general  effects  arising  from  the  muscles  that  com- 
mand the  passages  to  and  from  the  lungs:  as  men- 
tal emotions  do  not  unfrequently  extend  their  in- 
fluence to  respiration,  the  same  muscles  ma,ke  res- 
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pivalion  aKo,  in  its  turn,  to  extend  its  influence  to 
the  mental  emotions ;  and  hence  it  is  that  we  see 
persons  under  surgical  operations,  or  in  violent 
pain,  holding  hard  their  breath,  and  trying,  as  it 
were,  to  lessen  their  sufferings,  or  to  confirm  their 
resolution  in  supporting  them  :  A  fact  too  obvious 
to  have  escaped  the  admirable  Shakespeare,  who 
makes  Henry  say,  in  addressing  his  soldiers  at  the, 
siege  of  Harfleur,  ' 

Now  set  the  teeth,  and  stretch  the  nostril  wide, 
Hold  hard  the  breath,  and  bend  up  every  spirit 
To  its  full  height. 

As  respiration  is  thus  made  to  favour  the  mo- 
tions and  attitudes  of  the  trunk,  so  these  motions 
and  attitudes  are  made  in  their  turn  to  favour  res- 
piration. There  are  scarcely  any  who  require  to 
be  informed  of  the  happy  effects  of  moderate  ex- 
ercise upon  this  function.  And  as  for  the  attitudes; 
in  phthisis  often,  and  generally  in  asthma,  and  in 
hydro-thorax,  where  the  diaphragm  is  forced  to 
make  great  exertions  in  dilating  the  chest,  the  e- 
rect  posture  is  adopted  instinctively,  and  is  some- 
times indispensible,  as  in  that  posture  only,  the  ab- 
dominal viscera,  without  any  kind  of  muscular 
exertion,  are  disposed  to  move  sacrad  by  their  own 
weight. 

To  explain  the  phenomena  observed  by  Hales* 


*  See  note  p.  532^ 
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in  trying  to  raise  a  colurnn  of  mercury  by  the 
force  of  the  air  when  inspired  and  expired,  it  is 
obvious,  that  air  contained  in  the  mouth,  when  it 
is  inflated,  may  be  driven  to  the  lungs  with  a 
greater  force  than  by  the  mere  pressure  of  the  at- 
mosphere ;  as  the  pressure  of  the  atmosphere,  in  this 
case,  continues  to  operate  on  the  muscles  from  with- 
out, and  besides  is  assisted  by  whatever  force  the 
muscles  exert  in  their  contraction.  In  the  same 
way,  these  muscles  of  the  mouth  may  give  an  ad- 
ditional impulse  to  the  air  as  it  passes  along  in  the 
time  of  expiration,  or,  by  shutting  the  valvular  a- 
pertures  behind,  may  give  a  distinct  impulse  of 
their  own. 


Auxiliary  Muscles  of  Respiiiation. 

From  repeated  observations  on  the  dead  and  li- 
ving body,  I  enumerated  these  muscles,  without 
any  remembrance  at  the  time  of  those  that  had 
been  reckoned  auxiliary  by  Haller.  Our  two  enu- 
merations, however,  coincide,  except  in  one  in- 
stance, in  which  I  have  viewed  the  serrati  magni  as 
jnuscles  occasionally  employed  in  expiration*. 
The  truth  is,  that  the  scapulas  being  in  their  usual 
situation,  some  of  the  fasciculi  of  these  muscles 
proceed  atlantad,  and  some  of  them  sacrad,  to  the 


♦  See  p.  381, 
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bases  of  the  scapulae ;  and  that  not  a  few  of  them, 
when  the  scapulce  are  depressed,  and  the  ribs  in 
their  planes  of  greatest  inclination,  seem  obviously 
calculated  to  movp  their  ribs  sacrad:  for  although 
they  appear  to  ascend  from  the  sides,  they  ascend 
not  so  high  as  the  dorsal  articulations  of  their  ribs, 
nor,  consequently,  «o  high  as  their  axis  of  motion; 
and  hence  the  scapulee  are  always  depressed  in  vi- 
gorous expirations,  and  these  fasciculi  made  to  as- 
sist the  abdominal  muscles.    On  the  other  hand,  it 
must  be  acknowledged  that  the  same  fasciculi  al- 
ways oppose  the  abdominal  muscles,  by  drawing 
their  ribs  dorsad  and  laterad*,  and  in  drawing 
them  sacrad,  always  act  with  a  less  and  less  force 
as  the  scapulae  are  elevated,  or  as  the  inclinations 
of  the  ribs  are  changed,  till  at  last,  by  the  change, 
they  come  to  dravv^  them  a  little  atlantad  ;  and 
hence,  partly,  the  cause  why  the  two  scapula  are 
likewise  elevated  in  very  full  and  vigorous  inspi- 
rations. 

The  effects  of  the  two  serrati  postici  superiores,^ 
as  motors  of  the  ribs,  are  increased  by  inflections 
of  the  neck  sternad;  the  same  inflections,  with  si- 


*  The  cartilages  of  the  ribs  connected  with  the  sternum,  by 
forcing  their  ribs  dorsad  and  laterad,  promote  the  dilatation ;  and 
by  forcing  them  sacrad  during  expiration,  promote  the  contrac- 
tion. The  diaphragm  also  is  made  to  co-operate  with  both  the 
intercostal  and  abdominal  muscles  in  enlarging  and  dimiHishing 
|he  capacity  of  the  thorax. 
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Miliar  inflections  of  some  of  the  highest  of  the  dor- 
sal vertebras,  enable  the  trapezii,  the  rhomboidei, 
and  the  levutores,  to  increase  their  extent  of  action 
on  the  scapulae,  while  the  eleyations  of  the  two 
scapula  assist  not  only  the  serrati  magni,  but  the 
subdavii,  the  serrati  antici,  the  pectorales,  and  latis- 
simi  dorsi,  to  elevate  the  ribs  and  support  the  inter- 
costals  ;  and  hence  we  observe,  that  in  phthisis  pul- 
monalis,  in  dyspnoea  and  sneezing,  the  scapulas  are 
dra  wn  atlantad  and  sternad,  the  shoulders  round- 
.ed,  and  the  head  and  neck  placed  in  the  positions 
that  are  most  favourable  to  these  muscles,  so  far 
as  they  contribute  to  enlarge  the  thorax.  The 
simple  knowledge  of  the  origin  and  insertion  of 
the  other  auxiliaries  supersedes  the  necessity  of 
any  explanation  of  their  mode  of  operating;  al- 
though I  may  add,  that  the  sternoviastoidei,  when 
the  body  has  been  lying  horizontal  and  supine, 
have  soraetiraes  been  unable  to  raise  the  head  from 
the  pillow  underneath,  from  the  want  of  a  fixed 
point  in  the  sternum,  when  the  recti  abdominis 
were  incapable  of  resisting  its  motion  atlantad*. 


*  "  Graviori  morbo  decumbetitem  duo  simul  invisunt  medici. 
Vultuin,  Unguam,valiaque  exploranda  simul  examinant,  '  Inter 
hffic  inopina  quadam  tensione  musculorum  abdominis  aliquid 
hinc  monstri  ali  indicat  medicorum  alter  ;  alter  nil  quod  timen- 
dum  lortt,  expertus,  timenti  socio  :  Manum,  inquit,  admovca- 
mus  ambo  simul,  non  qiiidem  festinam,  sed  atientam.  Dic- 
tum, factum.    lile  musculorum  tensiones  non  cpntipuatas,  sed 
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"Where  the  food  is  not  regularly  in  contact  witf* 
the  body,  nor  a  sufficient  quantity  of  nourishment 
conveyed  into  the  system  by  the  absorbents  open- 
ing from  without ;  or  where  the  food  necessary  for 
the  system  is  not  fitted  to  enter  the  absorbents  till 
it  undergo  some  preparation,  the  animal  is  always 
provided  with  a  stomach,  if  not  with  an  alimenta- 
ry canal;  with  organs  of  deglutition  and  digestion ; 
with  organs  also  of  mastication,  if  the  aliment  be 


laxitate  Identidem  interpolatas  miratur  ;  magis  autem  miratur 
placulum  atque  impei-terrltum socii  vultumjiiullo  hlnctimore,  nul- 
la Gura  percitum.  Scilicet  hinc  decumbenti  occasionem  subinde 
pepererat  ea  quie  circa  pedes  gerebantur,  animadvertendi,  utque 
eadem  facilius  aiiimadverteret,  caput  eodem  momento^aliquan* 
■tisper  levandl.  Novit  anatumes  gnarus,  supino  corpare  jacen- 
tern  caput  attolleic  non  posse,  nisi  trahentibus  musculis  mas- 
toideis  sterno  mobili  affixis,  hos  autem  conari  frustra,  ni  musctr- 
lofum  abdominis  ope  sternum-  simul  reddatur  immotum.  Sat 
j^pienti."    Haller,  Dis^utat.  Anal.  Select,  vol.  vi.  p.  759. 
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such  as  to  require  them ;  and  with  absorheiili 
opening  from  within,  to  convey  the  nutritious  part 
of  the  food,  either  directly,  or  through  the  me- 
dium of  some  other  vessels,  to  the  different  organs. 

In  this  canal  the  food  is  brought  to  the  same 
temperature  with  that  of  the  system ;  is  always 
mixed  with  a  variety  of  animal  Huids  from  glan- 
dular ducts,  or  exhalant  arteries  ;  the  nutritious 
part  separated  from  the  faecal ;  and  the  fascal  after- 
wards discharged  through  the  sphincter  termina- 
ting the  canal. 

From  the  fluids  exhaled  into  the  canal  being 
excrementitious,  and  from  the  exhalations  being 
often  more  copious  during  the  periods  of  sickness 
than  of  health,  we  are  able  to  explain  how  the 
quantity  of  fasces  may  often  be  greater  than  the 
quantity  of  ingesta.  From  knowing  likewise  that 
disease  may  originate,  or  be  greatly  aggravated,  by 
allowing  the  breath  and  perspirable  matter  of  the 
sick  to  accumulate  in  the  chamber  around  them, 
we  are  led  to  suspect  that  accumulations  or  ab- 
sorptions of  the  fluids  exhaled  into  the  alimentary 
canal,  must  be  fully  as  injurious  as  the  inspiration 
of  air  that  is  tainted ;  and  may  thus  explain  the 
extensive  utility  and  success  of  that  practice  which 
has  been  lately  reduced  to  a  system,  and  by  which 
both  the  accumulation  and  absorption  of  these 
noxious  exhalations  are  prevented 


See  pag£  246/ 
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In  the  human  species,  the  alimentary  canal  com- 
■jjiences  at  the  lips,  and  terminates  at  the  orifice 
which  is  called  anus  ;  from  the  lips  to  the  isthmus 
faucium  it  is  named  the  mouth ;  from  the  isthmus 
to  the  cricoid  cartilage,  the  pharynx  ;  and  from  the 
cricoid  cartilage  to  the  diaphragm,  the  cesopMkus, 
The  cesophagus,  as  soon  as  it  passes  the  dia- 
phragm, dilates  into  a  sac,  which  is  called  stoincu:lii 
the  entrance  to  the  stomach  is  the  cardia^  the  pas- 
sage out  of  it  the  pijlorus.    The  pylorus  opens  int® 
the  intestine.    Under  this  name  the  canal  under- 
goes numerous  convolutions;  these  convolutions 
are  all,  more  or  less,  contained  in  the  folds  of 
peritoneum.    The  peritoneum  is  that  membrane 
which  lines  the  whole  abdominal  parietes  on  their 
central  aspect.    Between  these  parietes  and  the  pe- 
ritoneum, are  situated  all  the  abdominal  viscera - 
and  where  these  viscera  are  seen  to  project  beyond 
the  parietes,  they  have  forced  the  peritoneum  be- 
fore them,  and  are  lodged  in  its  folds.    On  open- 
ing, therefore,  the  abdominal  cavity,  the  peritone- 
um is  interposed  between  the  eye  and  every  vis- 
cus  that  is  named  abdominal ;  and  wherever  it 
adheres  is  termed  ihexx  peritoneal  coat.  Between 
this  membrane  and  the  dorsal  parietes,  are  situated 
all  the  various  convolutions  of  the  intestine  ;  and 
where  these  convolutions  project  at  a  distance 
from  the  parietes,  the  peritoneum  completely  sur- 
rounds them,  the  part  of  its  fold  between  the  con- 
volution and  the  parietes  being  termed  the  mesente^ 
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ry.  This  part  of  the  fold  which  is  termed  mesen- 
tery, contains  the  nerves,  the  arteries,  the  veins, 
and  the  lacteals,  more  immediately  connected  with 
the  convolution  ;  assists  them  in  performing  the  of- 
fice of  a  ligament  to  the  intestine ;  and  performs, 
besides,  as  the  peritoneum  does  every  where  else, 
the  several  functions  of  a  mucous  membrane. 

In  all  cases  where  the  viscera  are  in  contact 
with  the  parietes,  there  is  no  mesentery ;  nor  at 
the  place  of  actual  contact  is  there  any  peritoneal 
coat. 

In  a  young  subject,  the  peritoneal  coat  is  easily 
separated  from  the  convolutions  of  the  intestine. 
To  do  this,  the  anatomist  has  only  to  divide  the 
intestine  vnth  the  edge  of  his  knife,  to  lay  hold  of 
one  of  the  ends,  and  to  draw  it  towards  him  :  the 
intestine  w'ill  come  out  of  its  peritoneal  coat  as 
out  of  a  sheath ;  and  if  the  sheath  be  afterwards 
inflated,  it  will  exhibit  the  general  appearance  and 
the  convolutions  of  the  intestine  that  was  lodged 
in  its  folds. 

The  intestine  is  divided  into  different  portions. 
From  the  pylorus  to  the  commencement  of  the 
mesentery  it  is  called  duodenum ;  from  the  com- 
mencement  of  the  mesentery,  and  through  all  its 
convoluions,  as  far  as  the  right  iliac  region,  it  is 
the  JeJunuTH  and  ileum ;  which,  if  divided  into  five 
equal  parts,  the  two  first  will  be  the  jejujium,  and 
the  three  last  the  ileum,  although  the  distinction, 
should  not  be  retained.    In  the  right  iliac  .region- 
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the  intestine  is  suddenly  increased  in  diameter, 
and  likewise  somewhat  changed  in  its  form.  On 
the  change  of  its  diameter  it  is  named  colon  ;  to- 
wards the  commencement  of  the  colon,  where 
there  is  no  mesentery,  the  ileum  enters  laterally 
its  sinistral  aspect,  and  in  such  a  manner,  that  what 
it  discharges  into  the  colon:  cainnot  return ;  the 
part  of  the  colon  that  is  sacriid  of  the  place  where 
the  ileum  enters,  is  the  caput  ccecum  coli,  from 
which  proceeds  a  small  intestinal  process,  nartiedl 
the  appendiaila  vermiformis.  From  the  right  iliae 
region  the  colon  proceeds  through  the  right  lumbar 
to  the  right  hypochondriac  region  ;  from  the  right 
hypochondriac,  runs  transversely  to  the  left  hypo- 
chondriac ;  and  from  the  left  hypochondriac,  ad-^ 
vances  through  the  left  lumbar  to  the  left  iliac  re- 
gion, where,  turning  a  little  towards  the  right,  and 
tunning  along  the  sternal  aspect  of  the  os  sacrum, 
it  terminates  the  alimentary  canal.  Where  it  oc- 
cupies the  regions  on  the  right,  it  is  the  right  co-i 
Ion  ;  where  the  regions  011  the  left,  the  left  colon  ^ 
where  it  runs  transversely,  the  transverse  colony 
and  where  it  runs  straight  along  the  os  sacrum,  it 
is  named  the  rectum.  At  the  liver  it  exhibits  the 
hepatic  flexure 's  at  the  spleen,  the  splenic  flexure  ; 
and  in  the  left  lumbar  and  iliac  regions,  the  sig- 
moid flexure.  The  portion  of  the  peritoneum 
which  fixes  it  in  the  right  lumbar  region,  is  the 
ligamentum  dextrum  ;  and  that  which  fixes  it  in  the 
left  lumbar  region,  the  ligamentum  sinistnm, 
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Froni  its  commencement  to  its  termination,  tlie 
whole  alimentary  canal  is  surrounded  with  mus- 
cles ;  although,  from  the  diaphragm  to  the  anus, 
no  muscular  fasciculi  are  described  separately,  ex- 
cepting the 

LcTatores  ani, 
Spbinctcres  ani, 
Transversi  perinai ; 

the  Other  cameous  fibres  being  considered  as  only 
parts  of  what  is  denominated  the  muscular  coat, 
and  of  which  in  the  stomach  there  are  evidently 
two  strata. 

The  muscles  of  mastication  are  those  enumera- 
ted under  the  motions  of  the  basilar  maxilla  ;  those 
of  deglutition  are  the  muscles  of  the  lips,  of  the 
tongue  and  os  hyoides,  the  several  muscles  of  the 
isthmus  faucium,  of  the  pharynx  and  oesophagus. 

When  the  mouth  is  shut,  and  the  tongue  has 
forced  the  food  through  the  isthmus,  the  several 
muscles  constricting  the  pharynx  act  in  succes- 
sion, yielding  before  and  contracting  behind  the 
object  to  be  swallowed,  till  it  reach  the  stomach. 

In  propelling  the  food  through  the  region  of  the 
pharynx,  the  muscles  are  always  greatly  assisted 
by  the  pressure  of  the  atmosphere  acting  through 
the  nostrils ;  and  hence  it  is,  that  when  the  mouth 
and  the  nostrils  are  shut,  the  deglutition  is  not 
only  difficult,  but  sometimes  impracticable.  They 
are  likewise  assisted  by  the  lubricating  saliva, 
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which  is  mixed  with  the  food ;  and  hence  it  is, 
that  the  saUvary  glands,  the  parotid,  the  svibmax- 
illaiy,  and  the  sublingual,  are  always  found  in 
those  situations  where  they  are  regularly  excited 
into  action  by  the  motions  of  the  parts  employed 
in  mastication.  In  cases  where  no  saliva  is  secre- 
tedj  or  secreted  in  too  sparing  a  quantity,  the  so- 
lids that  are  dry  require  to  be  moistened  artifi- 
cially with  water,  or  some  other  hquid  ;  a  practice 
that  is  never  omitted  by  those  who  have  what  is 
termed  a  dry  mouth, — a  defect  which  in  some  far- 
milies  is  hereditaryi 

In  swallowing  any  thing  liquid  or  solid,  the 
tongue  is  observed  to  press  against  the  palate ;  the 
larynx,  by  means  of  the  thyrohyoidei,  to  start 
atlantad ;  the  thyroid  cartilage  to  press  closely  a- 
gainst  the  epiglottis,  the  epiglottis  to  press  closely 
against  the  cartilage,  and  the  larynx  to  shut  till 
the  food  has  passed  into  the  oesophagus  ^  If  the 
quantity  of  food,  however,  be  so  small  as  not  to 
excite  the  action  of  the  muscles,  or  to  arouse  the 
feelings  of  instinct,  the  orifice  of  the  larynx  will  in 
that  case  be  imperfectly  closed ;  and  then  often 
may  a  portion  of  the  food  get  into  the  windpipe. 
Upon  such  an  accident,  it  is  not  the  muscles  in 
the  immediate  vicinity  of  the  injury  that  are 
thrown  into  action,  but  all  the  muscles,  whether 
near  or  distant,  that  are  calculated  either  to  re- 
move the  cause  or  alleviate  the  effect. 

M  m  2 
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When  the  food  is  in  the  stomach,  its  return  is 
prevented  partly  by  the  diaphragm,  whose  fibres 
decussate,  and  form,  as  it  were,  a  species  of  sphinc- 
ter around  the  oesophagus,  partly  by  a  slight  change 
of  direction  in  the  oesophagus,  that  advances  ster- 
nad  to  pass  through  the  diaphragm,  and  partly  by 
a  change  of  position,  in  the  stomach  ;  a  change  of 
position  that  is  always  observed  to  arise  from  dis- 
tension :  For,  in  proportion  as  the  stomach  is  dis- 
tended, its  atlantal  aspect  is  inclined  dorsad,  its 
dorsal  sacrad,  its  sacral  sternad,  its  sternal  atlan- 
tad ;  and  in  this  way  an  angle  being  formed  upon 
the  oesophagus,  an  effect  is  produced,  that  com- 
pletely answers  the  purposes  of  a  valve.  In  cases 
of  vomiting,  the  angle  is  removed  by  the  abdomi- 
nal muscles  and  diaphragm  compelling  the  sto- 
mach to  assume  the  position  that  it  has  when 
empty,  or  when  nearly  empty.  As  this  pressure, 
however,  of  the  diaphragm  and  abdominal  mus- 
cles, must,  ceteris  paribus,  always  be  less,  as  the 
distension  of  the  stomach  is  diminished  ;  although 
the  position  be  more  and  more  favourable,  the  ex- 
tent of  inspiration  and  of  muscular  contraction; 
in  the  efforts  of  vomiting,  must  always  be  greater 
in  proportion  as  the  stomach  is  emptied  of  its  con- 
tents :  And  hence  the  practice  of  drinking  water, 
and  distending  the  stomach,  in  order  to  lessen  the 
efforts  of  the  muscles  employed  in  vomiting. 

As  a  sense  of  compressson  is  usually  accompa- 
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nled  with  a  sense  of  fulness ;  and  as,  froni  ihe  ^ 
want  of  ordinary  compression,  when  the  sK  n  ach, 
is  empty,  we  are  naturally  subjected  to  a  sense  of 
hunger,— many,  to  prevent  this  uneasy  feel.ng, 
when  they  are  necessarily  exposed  to  rastmg,  have 
recourse  to  the  use  of  a  compiess  and  bandage; 
and  not  only  individuals,  from  casual  suggestion, 
but  whole  tribes,  fram  established  custom,  if  we 
may  credit  the  relations  of  travellers  with  respect 
to  some  of  the  Tartar  hordes...  J  y  the  action  of 
the  diaphragm  and  abdominal  muscles,  and  suc- 
cessive contractions  of  the  circular  fibres  belong- 
ing to  the  stomach,  the  food  is  propelled  through 
the  pylorus  into  .the  intestine  ;  by  successive  cpn- 
tions  of  the  circular  fibres  of  the  intestine,  it  is 
then  propelled  towards  the  rectum,  v,hile  the  tae- 
cal  part,  accumulated  in  the  rectum,  and  in  the 
neighbouring  portion  of  the  colon,  is  afterwards 
forced  through  the  sphincter  .am  by  the  abdomi- 
nal, muscles  and  diaphragm,  assisted,  if  necessary, 
by  full  inspirations,  and  by  the  muscles  that  shut 
the  mouth,  the  isthmus  faucium,  the  nostrils,  and 
the  glottis. 

The  longitudinal  muscular  fibres  of  the  intestine 
are  not  very  obvious  in  the  human  species,  nor  in- 
deed in  many  of  the  lower  animals ;  and  hence, 
in  transverse  incisions  of  the  gut,  the  edges  of  the 
wound  are  but  little  retracted.  The  longitudinal 
i>ands  of  the  colon  evidently  perform  the  office  of 
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ligaments  ;  and  continuing  to  act  in  that  capacity 
even  after  death,  may  easily  be  demonstrated  t© 
be  the  cause  of  the  cells  of  the  colon.  At  the 
same  time,  considering  the  great  variety  of  forms, 
functions,  colours,  and  irritabilities  of  different 
muscles,  1  can  hardly  presume  to  assert,  that  the 
fibres  of  these  bands  are  not  also  muscular. 

The  motions  produced  by  the  circular  fibres  of 
the  intestine  have  been  named  peristaltic,  and  have 
been  compared  to  the  motions  of  a  worm ;  yet  the 
motions  of  the  worm  and  of  the  intestine  are  widely- 
different  ;  The  worm  is  seen  to  inflect  its  body 
sternad,  dorsad,  dextrad,  and  sinistrad ;  to  shorten 
it,  lengthen  it ;  to  increase  or  diminish  its  general 
diameter  ;  and  to  cause  the  motions  of  a  number 
of  parts  to  combine  at  a  time  in  effecting  thesq 
changes.  But  as  for  the  intestine,  it  cannot 
be  inflected  sternad,  dorsad,  dextrad,  sinistrad ; 
and  cannot  be  either  lengthened  or  shortened 
by  the  contractions  of  its  transverse  fibres.  Be- 
sides, the  contractions  of  these  fibres,  proceeding 
from  the  stimulants  within  the  intestine,  and  not 
being  regulated  by  the  general  influence  of  the 
sensorium,  are  quite  unconnected.  On  a  curso- 
ry view,  they  indeed  may  appear  to  follow  one 
another  in  a  kind  of  succession,  like  wave  upon 
wave  ;  but  they  follow  at  no  determinate  distance 
in  time  or  in  space  ;  and  a  portion  of  intestine  in- 
tercepted between  ligatures,  cxhil^its  its  motions 
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independent  of  those  which  precede  or  which  fol- 
low. 

In  morbid  cases,  where  the  order  of  nervous  ex- 
citement is  inverted,  the  contents  of  the  intestine 
^ire  sometimes  thrown  back  upon  the  stomach,  and 
discharged  by  the  mouth. 

The  rate  at  which  the  contents  are  moved  by 
the  muscular  contractions  of  the  intestine,  will  ne- 
cessarily be  different  in  different  individuals;  and 
even  in  the  same,  at  different  times,  much  will  de- 
pend on  the  force  and  velocity  of  the  motor  fibres 
acting  behind,  and  on  the  resistance  of  the  mode- 
rating fibres  opposing  them  before.    The  action 
of  the  fibres,  again,  will  depend  on  the  state  of 
their  nerves ;  and  the  state  of  the  nerves,  upon 
the  excitement  induced  by  the  contents.    In  all 
cases,  a  resistance  will  be  made  by  the  valvulse 
conniventes ;  and  this  resistance  will  be  greater  or 
less  in  proportion  to  the  fluidity  of  the  contents, 
the  fluidity  being  regulated  by  various  circum- 
stances, but  principally  by  the  state  of  exhalation 
and  absorption  that  takes  place  in  the  canal.  If 
natural  evacuations  were  regularly  to  occur  in 
twenty-four  hours,  the  average  rate  of  motion  in 
the  contents,  through  an  intestine  of  twenty-four 
'feet,  would  be  a  foot  in  the  space  of  an  hour,  or 
an  inch  in  five  minutes ;  or  if  through  an  intes- 
tine of  thirty-six  feet,  a  foot  and  a  half  in  the 
space  of  an  hour,  or  nearly  an  inch  every  three 
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minutes.  But  as  every  portion  of  the  intestine 
enjoys  a  separate  independent  power,  and  may  act 
with  a  different  force  and  velocity  according  to 
circumstances,  these  calculations,  founded  on  hy- 
pothesis, are  of  little  use  in  illustrating  its  func- 
tions. 

As  a  constant  discharge  of  the  fsecal  matter 
would  necessarily  be  attended  with  much  incon- 
venience, in  all  animals  the  intestine,  towards  its 
sacral  extremity,  is  less  irritable,  and  slower  in  its 
motions,  than  towards  the  atlantal  •  is  in  some  ani. 
mals  considerably  enlarged  in  its  diameter  j  and 
in  others  is  connected  with  reservoirs,  under  the 
name  of  capita  ca:ca.  By  these  contrivances,  the 
matter  being  generally  foijnd  to  accumulate,  or 
to  continue  stationary  for  a  while,  towards  the 
sphincter,  the  animal  enjoys  a  certain  degree  of 
discretionary  power  in  choosing  the  time  and 
place  to  discharge  it ;  though,  if  the  accumula- 
tions have  been  large,  the  evacuation  is  seldom 
complete ;  the  animal  system  not  being  fitted  to 
bear  sudden  and  extensive  changes  without  a  pro- 
portional degree  of  injury.  And  hence  we  see 
persons  often  convulsed  in  emptying  the  bladder, 
and  others  faint,  not  merely  from  hemorrhages! 
but  from  a  sudden  and  copious  discharge  of  drop- 
sical water,  to  the  pressure  of  which  the  system 
had  for  some  time  previously  been  accustomed. 

From  the  discharge  of  the  f^cal  m.atter  not  be- 
ing constant,  the  evacuation  is  not  entrusted  to  the 
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mere  peristaltic  motions  of  the  viscera.  An  in- 
stinctive warning  is  usually  given  by  a  particular 
uneasiness  at  the  sphincter ;  and  after  the  warn- 
ing, a  certain  time  is  generally  allowed  for  the 
necessary  preparation.  If  in  this  time  the  will 
refuse  to  comply  with  the  suggestion,  the  warning 
is  repeated  with  more  urgency  ;  and  should  na 
warning  have  the  effect,  the  instinct,  as  in  cases 
where  no  law  of  morality  opposes,  imperiously 
takes  the  command  of  the  muscles,  and  expels 
the  faeces  in  defiance  of  volition.  The  muscles 
employed,  or  that  may  be  employed,  in  the  ex- 
pulsion, are  the  circular  fibres  of  the  intestine, 
where  the  faeces  are  accumulated ;  and  all  the 
muscles  that  directly  or  indirectly,  contribute  to 
compress  the  abdominal  viscera.  Th^ir  modera-. 
tors  are  the  * 

Levatores  aiil, 
Transversi  perinasi, 
Sphincteres  ani, 
Coccygei, 

Curvatores  coccygis  ; 

which,  after  moderating  the  motor  muscles,  be- 
come motor  muscles  themselves ;  and  acting  suc-i 
cessively  in  compressing  the  rectum,  expel  any 
remains  of  the  fasces  that  may  be  lodged  towards 
the  extremity  of  the  canal. 

While  the  transversi  perincei  and  'sphincteres  ani 
are  gradually  contracting,  they  are  drawn  a  little 
allantad  and  sternad  by  the  levatores,  which  are  at 
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the  Lime  compressing  the  rectum  ;  the  integuments 
on  each  side  of  the  anus,  attached  to  the  sphincte- 
res  ani  through  these  muscles,  moving  a  Httle  me- 
siad  and  atlantad,  the  os  coccyx  advancing  ster- 
nad  by  its  own  elasticity  and  the  action  of  its  mus- 
cles, and  the  bulb  of  the  urethra  dorsad  and  atlan- 
tad, from  its  connection  not  only  with  the  sphinc- 
teres,  but  transversi  perinieL 

The  effects  of  respiration  in  assisting  the  muscles 
that  are  employed  in  the  process  of  digestion,  have 
not  yet  been  mentioned,  though  certainly  the  pres- 
sure, and  alternate  motion  occasioned  by  the  dia- 
phragm and  abdominal  muscles,  cannot  be  with- 
out a  considerable  influence  on  the  stomach,  the 
liver,  the  spleen,  the  pancreas,  and  the  intestine. 
They  not  only  are  varied,  but  regularly  accom- 
modated to 'every  attitude  which  we  assume,  and 
to  every  exercise  in  which  we  are  engaged ;  and 
in  proportion  as  they  are  defective,  it  is  gene- 
rally observed  that  the  processes  of  digestion  arc 
more  or  less  accurately  performed.  Nay,  if  we 
may  judge  from  the  consequences  of  frictions, 
and  from  the  effects  of  motion  and  pressure  upon 
the  parotid  and  submaxillary  glands  during  mas- 
tication, we  may  fairly  presume  that  respiration 
contributes  not  only  to  promote  the  Circulation, 
but  also  the  secretions,  exhalations,  and  absorp- 
tions, that  take  place  in  all  the  abdominal  viscera. 
Nor  will  it  be  an  argument  against  the  conclusion, 
that  these  functions  are  also  continued  when  th^ 


ALIMENTARY  CANALi 


553 


viscera  nre  lodged  in  a  hernial  sac ;  for  there  is  not 
a  sac,  and  there  cannot  be  a  sac,  communicating 
with  the  abdominal  cavity,  in  which  the  viscera 
can  be  totally  exempted  from  the  effects  produced 
by  respiration ;  although  in  such  cases  they  may 
acquire  additional  strength,  and  additional  connec- 
tions, by  which  they  may  always  be  somewhat  ac- 
commodated to  the  change  of  circumstances.  Yet 
with  all  these  accommodating  changes,  and  with 
every  possible  assistance  from  art,  they  never  can 
perform  their  natural  functions  with  the  same  ex- 
pedition, safety,  and  force,  and  under  as  many  va- 
rieties of  circumstance,  as  they  did  when  in  their 
original  situation,  and  when  they  w^ere  more  com- 
pletely subjected  to  the  regular  agitation  and  pres- 
sure arising  from  the  diaphragm  and  abdominal 
^uscles. 


CHAP.  xvin. 


MOTIONS  IN  THE  EXPULSION  AND 
RETENTION  OF  URINE. 


1  HE  muscles  employed  in  performing  these  mo- 
iions,  are  the 
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Abdominal  muscles, 
Diaphragm, 

Constrictores  vesics,  seu  detrusorcs  urinar* 
Sphincter  vesicx. 

In  the  male, 

Cu-mpressores  prostatae, 
Ij.-vatore<i  ani, 
Sphiiictei  am'. 
Sphincter  ani  alter, 
Transvtisi  peril. aei, 
Acceieratores  uritiae. 

After  the  urine  is  secreted  in  the  kidneys,  it  is 
propelled  by  the  successive  muscular  action  of  the 
ureters  into  the  bladder ;  and  the  two  ureters  en- 
tering the  bladder  with  an  obliquity  that  is  n;ade 
to  answer  the  purposes  of  valves,  the  urme  accu- . 
mulates  as  long  as  ihe  sp/ancUr  vesiccs  is  shut. 
This  accumulation,  sooner  or  later,  creates  an  un- 
easy sensation  at  the  sphincter,  and  dispo;.es  that 
muscle  to  reiax.  To  remove  the  sensation,  as  soon 
as  an  oppoiiumty  occurs,  and  the  will  consents, 
the  constrictores  are  throvsn  into  action,- assisted  by 
the  pressure  of  the  intestin.es,  and  occasionally  by 
the  diaphragm  and  abdominal  muscles,  till  the 
whole  of  the  urine  is  forced  throtigh  the  sphincier 
into  the  urethra.  As  the  ureihia  has  no  sphi'  cter 
to  resibt  the  current,  the  urine  flows  through  its 
distal  extremity  with  a  force  prcpouicned  to  the 
-vis  a  tergo  ;  and  if,  after  the  evacuation  of  the 
bladder,  a  few  drops  should  remain  in  the  urethra, 
tJie  contractions  of  the  sphincter  and  comj.nsiuies 
prostatas  propel  them  onwaid  towards  the  buibj 
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from  whence,  by  the  successive  contractions  of  the 
different  fibres  composing  the  two  acceleratores, 
they  are  forced  distad  through  the  outward  orifice. 

In  this  function,  the  acceleratores,  connected 
with  the  two  tra7is'uersi  perinm,  and,  through  the 
sphincter  or  sphinctores  ani^  with  the  levator es,  re- 
ceive occasionally  considerable  assistance  from 
these  muscles ;  the  two  transversi  compressing  the 
urethra,  by  opposing  one  another  in  the  directions 
dextrad  and  sinistrad,  and  by  drawing  it  a  little 
towards  the  rectum  or  sphincteres  ani*  ;  while  the 
levator es^  by  drawing  the  sphincter  or  sphincteres 
ani  atlantad  and  sternad,  must  indirectly  lengthen 
the  bulb,  press  it  agamst  the  arch  of  the  pubes, 
and  stretch  the  fibres  composing  the  two  accelera-^ 
tores.  And  hence,  in  evacuating  the  canal  of  the 
urethra,  we  are  often  conscious  of  the  effects  re- 
sulting from  the  two  levatores  ani.. 

Remark. 

If  the  sphincter  vesica  refuse  to  yield  to  the  con" 
strictores  and  abdominal  muscles,  the  bladder  is 
soon  praeternaturally  distended  ;  though  during  the 
distension  the  ui  me  does  not  accumulnte  so-  fast  as 
in  cirdinary  cases  :  And  hence  it  is,  that  after  the 


*  From  actrng  on  the  same  point,  they  cannot  possibly  <3i» 
Ute  the  urethra  dextrad  and  sinistrad,  as  is  sometimes  supposed^ 
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accumulated  urine  is  discharged  by  the  catheter 
or  trocar,  the  secretion  in  the  kidneys  becomes 
more  copious,  and  a  much  greater  quantity  of  u- 
line  flows  into  the  bladder,  and  within  a  few  hours 
from  the  operation,  than  had  been  collected  du- 
ring the  whole  time  of  the  obstruction  ;  a  proof 
that  the  fluid  from  which  the  urine  is  formed  in 
the  kidneys,  had  during  the  obstruction  been  re- 
tained in  the  blood,  and  accumulated  in  the  san- 
guiferous vessels,  where  it  must  have  had  a  ten- 
dency to  injure  the  other  functions  of  the  systen). 


CHAP.  XIX. 

MOTIONS  OF  THE  MALE  ORGANS  OF 
GENERATION. 


These  organs  are  the  scrotum,  the  testes,  the  vasa 
deferentia,  the  vesicula  seminales,  the  prostate  gland, 
and  the  two  corpora  cavernosa  penis.  Their  mus- 
cles which  are  named  and  described  by  anato=. 
mists,  are  the 
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Darti  scroti, 
Cremastcres  testium, 
Compressores  prostata:, 
Ereetores  penis. 

As  the  cavities  of  the  scrotum,  in  which  the  tes- 
tes are  contained  respectively,  are,  hke  the  inte- 
guments, frequently  observed  to  contract  in  con- 
sequence of  mental  emotions,  though  not  in  con- 
sequence of  any  volition,  and,  like  the  integu- 
ments, observed  to  contract  in  consequence  of 
cold,  and,  hke  the  integuments,  to  be  more  lax 
during  the  later  than  during  the  earlier  periods  of 
life  ;  many  anatomists,  from  viewing  these  phe- 
Jiomena  as  analogous  to  those  of  the  cellular  mem- 
brane, and  from  finding  nothing  in  the  substance 
of  the  scrotum  that  does  not  resemble  either  inte- 
gument or  cellular  membrane,  have,  not  without 
some  appearance  of  reason,  denied  the  existence 
of  such  muscles  as  those  which  have  been  denomi- 
nated darti. 

The  creinasteres  assist  not  only  in  supporting  the 
testes  and  spermatic  cords,  but,  by  their  contrac- 
tions, seem  also  to  compress  them ;  and,  though 
not  in  consequence  of  any  volition,  are  occasion- 
ally observed  to  retract  the  testes  (if  these  retrac- 
tions be  not  more  owing  to  the  vessels  of  the 
cords)  as  far  as  the  rings  of  the  obliqui  extemi' ab- 
dominis. 

The  functions  of  the  two  compressores  prostata 
are  implied  in  their  names.  They  sometimes  ap- 
pear as  if  they  were  portions  or  continuations  of 
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the  levatores  ani,  and  someLimes  have  their  appro- 
priate origins  in  the  bones  of  the  pubes*. 

The  erectores  penis  are  improperly  named : 
They  compress  the  crura,  draw  them  dorsad  and 
sacrad,  and  opposing  one  another  in  the  lateral  di- 
rections, prevent  them  from  moving  dextrad  or 
sinistrad.  They  have  very  little  influence  in  cau- 
sing erection,  excepting  so  ^  far  as  they  act  upon 
the  vessels.  The  erection  is  owing  to  the  force 
of  the  fluids  distending  the  cells  of  the  corpora 
cavernosa,  and  may  be  produced  by  distending 
them  with  air,  or  any  other  fluid,  in  the  deac! 
body.  In  the  living  body,  it  generally  proceeds 
from  that  inequality  of  the  circulation,  by  which 
the  blood  is  more  accelerated  in  the  arteries 
than  the  veins  ;  an  inequality  that  is  often  oc- 
casioned by  mental  emotions,  though  not  by 
volition ;  by  mental  emotions  affecting  difiierent- 
ly  the  arteries  and  the  veins,  which  here,  as  in 
the  eye,  the  brain,  and  some  other  parts,  have  a 
different  course,  are  supplied  by  different  branches 
of  nerves,  and  exposed  to  considerable  differences 
of  action,  from  the  organs  which  surround  them. 
In  the  evening  of  life,  when  the  sensibility  is  less 
acute,  the  mental  emotions  less  energetic,  the  fluids 
scanty,  and  the  circulating  system  comparatively- 
feeble,  there  are  few  erections  that  do  not  proceed 
from  either  a  disease  of  body  or  of  mind,  or  front 


*  Sec  Albini  Historla  Musculorum,  lib.  iii.  cap.  98, 


Male  organs  of  genekation.  561 

a  distension  of  the  urinary  bladder,  retarding  the 
motion  of  the  blood  in  the  veins. 

When  the  two  corpora  cavernosa  are  distended, 
the  effects  of  the  muscles  named  erectores  become 
more  conspicuous,  partly  in  proportion  as  their 
action  is  extended,  and  partly  in  proportion  as  the 
two  corpora  cavernosa  are  elongated,  and  their 
distal  extrem.ity  removed  further  from  the  centre 
of  motion.  In  propelling  the  fluids  forward  to 
the  cells,  and  also  in  drawing  the  corpora  caver- 
nosa dorsad  and  sacrad,  the  erectores  either  are,  or 
may  be  assisted  by  the  levatores  ani,  acting  through 
the  medium  of  the  sphincter  ani  and  bulb  of  the 
urethra,  and  partly  also  by  the  transversi  perincei. 
When  drawn  sacrad  in  a  state  of  erection,  they  re- 
turn to  their  place  by  their  own  elasticity,  and  by 
that  of  the  ligament  which  connects  them  with 
the  pubis. 

When  the  seminal  fluid  enters  the  urethra,  it  is 
propelled  by  the  same  muscles  that  propelled  the 
urine.  As  for  its  motion  through  the  vasa  defe- 
rentia,  and  the  numerous  ducts  of  which  they  are 
formed,  supposing  it  propelled  through  their  dif- 
ferent convolutions  by  circular  fibres  acting  in 
succession ;  yet  if  these  fibres,  as  proportioned  to 
the  diameter  of  the  tubes,  be  not  more  distinct  and 
less  pale  than  those  of  the  intestines,  the  urinary 
bladder,  and  many  of  the  arteries,  it  is  hardly  pos- 
sible that  they  ever  can  be  objects  of  ocular  de- 
monstration. 

Nn 
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CHAP.  XX. 

MOTIONS  OF  THE  FEMALE  ORGANS  OF 
GENERATION. 


1  HesE  organs  are  the  ovaria,  the  Fallopian  tubes-,^ 
the  uterus,  the  clitoris,  and  the  vagina. 

The  Fallopian  tubes  are  observed,  in  consequence 
of  the  sexaal  intercourse,  to  change  their  position, 
to  grasp  the  ovaria,  and  after  the  ova  have  burst 
thro'  their  covering  to  convey  them  to  the  uterus. 
But  whether  or  not  these  functions  be  performed- 
by  muscular  fibres,  may  with  some  remain  a  sub- 
ject of  doubt  ;  for,  supposing  that  muscular  fibres 
•were  present,  we  could  hardly  expect  them  to  be 
more  obvious  than^those  of  the  ureters  or  vasa  defe- 
rentia ,  and  therefore  need  not  be  much  surprised  if 
some  physiologists,  considering  the  time  that  the 
tubes  take  to  perform  their  functions,  consideringthe 
changes  during  that  time  in  their  sanguiferous  and 
absorbent  vessels,  and  their  consequent  changes  in 
magnitude  and  fornij  should  thence  be  inclined  to 
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ascribe  their  motions  to  some  other  cause.  I  have 
only  to  observe,  that  things  may  exist  without  be- 
ing seen ;  and  that  though  the  evidence  of  sense  be 
strong,  it  is  not  the  only  species  of  evidence  on 
which  we  are  warranted  to  rest  our  conclusions. 

The  impregnated  uterus  continues  to  increase  in 
its  capacity  till, the  time  of  parturition,  though 
without  a  proportional  diminution  of  thickness  in 
its  parietes  j  the  thickness,  in  this  case,  being  pre- 
served by  a  gradual  increase  in  the  length  and  di- 
ameter of  its  veins,  its  arteries,  and  its  absorbents, 
which  here  undergo  still  greater  changes  than 
they  ever  are  observed  to  undergo  from  natural 
causes,  in  either  the  ovaria  or  tubes  of  Fallopius.- 
The  enlargement  of  the  vessels  seems  to  be  owing 
to  a  temporary  growth,  and  to  an  additional  mo- 
mentum of  the  blood ;  while  their  tendency  tof 
contract,  and  resist  that  enlargement,  may  pro- 
bably, during  the  time  of  parturition^  assist  the' 
diaphragm',  the  abdominal  muscles,'  and  the  ute- 
rine fibres  in  expelling  the  foetus.    It  is  thus  we 
Explain  how  premature  parturition  is  prevented  by 
abstracting  a  part  of  the  sanguiferous  fluid,  which 
during  pregnancy,  as  during  coition,  has  more  thart 
an  usual  determination  to  the  sexual  organs.  Nor 
are  these  changes  in  the  sexual  organs  in  conse- 
quence of  the  blood  so  very  singular  as  one  might 
at  first  be  inclined  to  imagine  :  Every  change  in 
the  ^ state  of  the  organs  connected  with  the  vital 
energy  of  the  system,  is  preceded  or  accompanied 
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by  changes  correspondent  in  the  state  of  its  vts^- 
sels;  and  these  changes  in  the  state  of  the  vessels 
will  be  greater  or  less  proportioned  to  the  extent 
and  continuance  of  the  action  performed  by  the 
organs. 

From  the  sudden,  repeated,  and  evident  con- 
tractions of  the  uterine  fibres  during  parturition, 
we  are  naturally  led  to  suppose  that  they  are  mus- 
cular. If  they  run  not  parallel,  or  radiate  from  a 
point,  and  form  fasciculi,  like  the  cameous  fibres 
of  most  other  muscles,  they  are  certainly  not  more 
intricately  interwoven,  than  those  forming  the  sep- 
tum of  the  heart if  they  be  paler  than  the  gene- 
rality of  muscular  fibres,  they  are  not  paler  tharii 
those  of  the  bladder  ;  if  they  gradually  stretch  for 
a  number  of  months,  and  remain  in  a  state  of  con- 
traction as  long,  the  only  difference  in  this  respect 
between  them  and  the  fibres  of  many  of  the 
sphincters  is,  that  the  periods  of  contraction  and 
relaxation  are  more  prolonged. 

Previous  to  birth,  the  whole  of  the  muscles,  ex- 
cepting those  of  the  vascular  systems,  remain  in- 
active. For  a  number  of  months  posterior  to  birth, 
the  voluntary  muscles  contract  and  relax  either 
for  longer  or  shorter  periods  as  the  will  directs ; 
the  involuntary  muscles,  according  to  circumstan- 
ces over  which  the  will  has  no  direct  influence, 
or,  if  times  be  limited,  according  to  periods  which 
are  assigned  by  the  Author  of  Nature  ;  and  which 
periods  we  easily  may  suppose  to.  be  the  periods 
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that  are  best  suited  to  the  nature  of  their  structure, 
and  to  the  general  economy  of  the  system. 

The  only  muscles  which  have  been  named  and 
described  by  anatomists,  as  peculiar  to  the  female 
organs  of  generation,  are  the 

Constrictor  cunni,  and 
Erectores  clitoridis. 

The  office  of  the  first  is  implied  in  its  name and 
the  office  of  the  second  similar  to  that  of  the  erecto- 
res penis. 


CHAP.  XXI, 
MOTIONS  OF  THE  SANGUIFEROUS  SYSTEM. 


This  system  has  two  sets  of  veins,  the  one  pulmo- 
nic, and  the  other  systemic  j  two  auricles  belong- 
ing to  the  heart,  the  one  pulmonic,  and  the  other 
systemic  ;  two  ventricles  forming  the  heart,  the  one 
pulmonic,  and  the  other  systemic ;  and  two  arteries 
issuing  from  the  ventricles,  the  one  pulmonic,  and 
the  other  systemic  *. 


*  See  p.  231,  232. 
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The  two  sets  of  veins  fill  their  auricles ;  at  the 
same  time  the  two  auricles,  by  a  synchronous  con- 
traction, fill  their  ventricles,  when  the  tv/o  arteries, 
by  a  synchronous  contraction,  promote  the  circu 
lation  through  all  their  branches,  and  into  the  ex- 
treme branches  of  veins.    These  events,  in  ordi- 
nary cases,  follow  one  another  in  the  way  and  or- 
der in  which  they  are  enumerated;  the  only  devi- 
ations from  the  general  rule  arising  either  from  a 
morbid  structure  or  inordinate  action. 

When  the  auricles .  contract,  the  valves  of  the 
veins,  the  pressure  on  their  sides,  their  conical 
form,  the  ms  a  tergo,  and  the  momentum  which 
the  blood  has  acquired,  conspire  in  resisting  the . 
retrograde  motion ;  while  the  free  passage  into  the 
ventricles,  and  the  relaxation  of  their  muscular 
fibres,  contribute  to  favour  the  progressive  motion. 

When  the  ventricles  contract,  the  case  is  diffe- 
rent :  the  passages  backwards  into  the  auricles  are 
comparatively  large,  the  passages  forward  into  the 
arteries  comparatively  small;  the  blood,  besides,  in 
passing  to  the  arteries,  is  always  resisted  by  a  co- 
lumn of  blood  already  in  these  vessels,  and  that 
resistance  considerably  increased  by  the  conical 
.form,  and  by  the  contractile  power  of  the  vessels, 
more  apt  to  repel  the  blood  to  the  heart,  than  to 
force  it  distad  through  their  capillary  branches. 
On  these  accounts,  during  the  time  that  the  ven- 
tricles are  contracting,  the  passages  between  them 
g,nd  the  auricles  are  shut  by  valves ;  these  valves, 
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■X^ritli  the  force  of  the  blood  pressing  peripherad, 
making  greater  resistance  to  the  kteral  pressure 
produced  by  the  ventricles,  than  the  column  of 
blood  contained  in  the  arteries. 

When  the  blood  is  forced  into  the  arteries,  their 
curvatures,  near  where  they  issue  from  the  ventri- 
cles, are  from  their  distension  lengthened  and  ex- 
tended towards  straight  lines,  and,  causing  the 
heart  to  participate  in  their  motions,  compel  it  to 
describe  the  segment  of  a  circle,  when  the  apex 
moving  atlantad  and  sinistrad,  is  made  to  strike 
against  the  left  side.  The  same  kind  of  motion 
having  also  been  observed  by  the  -celebrated  Hal- 
Jer  in  distending  the  left  'or  :systemic  auricle,  it 
must  follow,  that  the  stroke  which  is  given  to  the 
side  may  "be  the  effect  of  two  -distinct  causes,  ei- 
ther acting  separately  or  in  combination,  but  act- 
ing on  a  heart,  obliquely  situated  as  ours  is,  in 
the  cavity  of  the  thorax,  where  the  aspect  of 
the  base  is  atlantad  and  dextrad,  and  that  of  the 
apex  sinistrad  and  sacrad.  in  combination,  as  the 
first  of  the  two,  by  removing  the  pressure,  will  fa- 
cilitate the  influx  of  the  venous  blood  into  the  left 
or  systemic  auricle,  which  is  situated  dorsad ;  so 
the  second,  by  the  influx  of  blood  into  the  auricle, 
will  contribute  in  its  turn  to  facilitate  the  circular 
motion  of  the  heart  proceeding  from  the  aiteries. 

To  prevent  any  reflux  arising  from  that  degree 
of  resistance  which  the  arteries  oppose  to  the  blood 
in  the  ventricles,  there  are  three  valves  placed  at 
the  commencement  of  each  of  the  two  arterial 
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trunks,  and  the  only  valves  to  be  found  in  tho 
whole  arterial  system. 

From  the  arteries  being  full  when  the  ventricles 
contract,  the  additional  blood  which  they  receive 
necessarily  dilates  them ;  and  communicating  an 
impulse,  which  is  instantly  felt  through  all  their 
larger  ramifications,  propels,  upon  the  recoil  of  the 
arteries,  a  proportional  quantity  through  the  distal, 
extremities  of  the  smaller  branches  * ;  though  at 
these  extremities,  the  concentrated  force  arising 
from  the  impulse  is  so  much  diffused,  that  the 
blood  apparently  flows  in  a  regular  uniform 
stream,  the  effects  of  the  impulse  being  too  minute 
for  the  notice  of  the  eye,  and  seldom  perceived, 
excepting  in  cases  of  morbid  sensibility. 

The  Heart. 

That  the  heart  is  capable,  by  its  own  exertions, 
of  propelling  the  blood  through  the  most  distant 
branches  of  arteries,  is  probable  from  the  cases 
where  the  arteries  are  ossified ;  and  probable,  too, 
from  the  small  force  that  is  usually  required 
in  the  art  of  injection :  for  to  inject  the  systemic 
branches  from  the  aorta,  requires  not^  a  force 
greater  than  that  which  the  heart  is  often  known 
to  exert,  though  greater  than  that  for  which  it  has 
usually  any  occasion.  In  one  of  the  experiments 
of  the  accurate  and  very  ingenious  Hales,  the  pres- 


*  §ee  p.  227,  228. 
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sure  of  a  column  of  warm  water,  four  ' feet  and  a 
half  perpendicular,  was  found  sufllcient,  in  the 
case  of  a  dog,  to  impel  the  water  from  the  aorta, 
and  not  only  through  all  its  capillary  branches, 
but  exhaling  orifices.    This  learned  writer,  from 
his  numerous  experiments,  Was  also  of  opinion,  that 
three  feet  additional  altitude  would  have  forced 
the  water  in  the  same  manner  through  the  vessels 
of  a  man.    From  the  comparatively  greater  facili- 
ty with  which  an  injection  flows  through  the  arte- 
ries immediately  after  death,  before  the  vital 
warmth  has  escaped,  or  the  blood  coagulated  ;  and 
from  coarser  injections,  in  these  cases,  returning 
sometimes  even  by  the  veins,— it  must  be  obvi- 
ous that  many  of  the  causes  which  usually  pre- 
vent the  success  of  injection  did  not  exist  in  the 
living  body.    In  the  living  body,  the  circulation 
already  begun  is  only  continued  ;  all  the  arteries 
are  already  full,  all  the  communications  are  open ; 
the  blood  is  flowing  in  its  customary  channels,  in 
channels-  purposely  adapted  for  its  use,  and  for 
which  it  had  been  purposely  adapted  ;  nothing  is 
omitted,  nothing  unforeseen,  to  promote  circula- 
tion ;  nothing  is  wanting  in  point  of  fluidity ;  and 
nothing  whatever  is  expected  from  the  vessels 
that  they  had  not  performed  a  thousand  times  be- 
fore.   In  these  circumstances,  the  heart  meets 
with  only  comparatively  small  resistance  ;  and 
Jience  the  impulse  which  it  gives  to  the  blood  is 
instantly  felt  through  all  the  larger  ramifications 
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of  the  aorta.    That  this  impulse  is.  the  principal 
cause  of  the  motion  of  the  blood,  is  not  only  pro- 
bable from  the  previous  facts  narrated  above,  but 
probable  also  from  what  we  observe  in  a  number 
•of  insects,  where  the  want  of  every  thing  resem- 
bling a  heart,  is  accompanied  also  with  the  want  of 
€very  thing  resembling  circulation ;  and  probable 
too  from  what  we  regularly  observe  in  the  foetus, 
where  the  circulation  through  the  long  and  twisted 
umbilical  cord  is  not  performed  by  any  particular 
structure  of  arteries,  but  by  the  combined  force  of 
the  ventricles. 

The  Arteries. 

Are  we  then  to  assert  that  the  several  arteries 
convey  the  blood  merely  as  elastic  inanimate 
tubes?  Certainly  not.  We  are  neither  prepared, 
nor  are  we  willing,  to  make  the  assertion  :  For, 
though  it  may  be  granted  that  their  ditferent 
sngies  of  ramification,  their  different  convolutions, 
their  different  diameters,  and  their  different  modes 
of  anatomising,  can  produce  but  effects  that  are 
merely  mechanical  in  varying  the  force  and  velo- 
city of, the  blood;  yet  many  of  the  arteries  have 
"what  we  can  demonstrate  a  fibrous  structure ;  a 
structure  observed  to  contract  and  relax  with  the 
slighter  changes  of  mental  emotion,  implying  that 
they  act  from  a  vital  energy  ;  while  this  vital  ener- 
gy, being  differently  exerted  in  different  branches. 
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is  also  a  proof  that  different  arteries  are  endowea 
■V\dth  different  irritabilities. 

All  arteries  are  surrounded  more  or  less  with 
cellular  substance  ;  beneath  this  substance,  in  the 
larger  arteries,  is  a  dense  membrane  called  tunica 
nervosa ;  beneath  the  tunica  nervosa,  again,  arc 
circular  fibres,  lying  in  a  number  of  different  stra- 
ta of  a  dusty  colour,  and  in  that  respect  having 
little  resemblance  to  either  the  tendinous  or  car- 
neous  fibres  of  the  muscles  which  are  known  by 
distinct  names;  beneath  these  strata  of  circular 
fibres,  is  the  innermost  coat,  in  contact  with  the 
blood,  and  smooth  and  lubricated  on  its  central 
aspect.    In  addition  to  these  different  coats,  some 
parts  of  the  trunks,  where  they  issue  from  the 
Jieart,  receive  a  covering  from  the  pericardium ; 
some'  a  partial  covering  from  the  pleura,  while 
they  are  in  the  thorax ;  and  some  likewise  a  par- 
tial covering  from  the  peritoneum,  while  in  the 
abdomen.    Willis  saw  what  he  took  to  be  glands 
in  the  coats  of  an  artery  belonging  to  an  ox;  and 
some  have  mentioned  longitudinal  fibres  -beneath 
the  circular;  but  Albinus  and  Morgagni  could  see 
neither  in  a  human  artery.    All  have  seen  the  va.r 
sa  vasorum,  the  vessels  intended  for  the  nourish- 
ment of  the  coats.    Many  of  the  vasa  probably 
terminate  by  exhaling  orifices  on  the  central  as- 
pect of  their  veins  and  arteries ;  and,  by  mixing 
their  fluids  with  the  currents  within,  may  contri- 
bute to  change  the  qualities  of  the  blood  by  a 
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chemical  process,  as  rapidly  as  either  its  force  or 
velocity  are  changed  by  the  muscles.    It  is  thus 
we  are  in  part  able  to  explain  those  sudden  chan- 
ges in  the  qualities  of  the  blood  observed  by  Hew- 
son,  in  consequence  of  a  change  in  the  mental 
amotions ;  and  able  to  explain  how  some  arteries 
are  fitted  to  supply  nourishment  for  bones,  some 
for  cartilages,  some  for  muscles,  some  for  tendons, 
some  for  ligaments,  some  for  membranes,  some 
for  nerves,  som^  for  glands,  and  some  for  medulla 
and  adipose  matter    but  fitted  to  supply  them  by 
such  a  combination  of  chemical,  mechanical,  and 
ivital  action,  that  we  cannot  presume  to  define  the 
limits  that  belong  to  each.    For  in  pursuing  these 
minute  arcana  of  nature,  the  most  learned  and 
the  most  ingenious  physiologists  are  ,hut  too  apt 
to  remind  us  of  the  poet, 

Whom  often  Fancy,  ludicrous  and  wild, 
Soothed  with  a  waking  dream  of  houses,  towers^, 
Trees,  churches,  and  strange  visages  expressed 
In  the  red  cinders,  while  with  poring  eye 
He  gazed,  himself  creating  what  he  saw. 

With  respect  to  the  coats  of  the  smaller  arte- 
ries, whose  structure  eludes  the  most  penetrating 
eye,  some  have  imagined  that  they  are  analogous 
to  those  of  the  larger,  and  some  have  imagined 
that  they  are  different.  The  late  celebrated  Mr 
John  Hunter,  finding  by  experiment  that  the 
trunks  are  more  elastic  than  their  branches,  and 
being  of  opinion  that  elasticity  and  muscularity 
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are  not  only  different,  but  belong  to  different  clas- 
ses of  fibres,  concludes,  that  the  circular  fibres  of 
the  trunks  and  the  larger  branches  are  wholly  e- 
lastic.  Notwithstanding,  this  opinion,  having 
shown  by  experiment,  that  all  arteries  are  more- 
elastic  in  the  longitudinal  than  the  transverse  di- 
rection, he  advances  another,  that  the  elastic  fibre* 
of  arteries  exert  themselves  chiefly  in  the  longitu- 
dinal, and  the  muscular  fibres  in  the  transverse 
direction.  Having  somehow  also  satisfied  himself 
that  the  elastic  power  of  an  artery  w^as  inversely 
as  the  muscular,  he,  in  defiance  of  this  inverse  ra- 
tio, draws  the  singular  inference,  that  they  act  as 
antagonists  to  one  another ;  and  that  when  the 
muscular  fibres  of  an  artery  happen  to  contract  it 
beyond  the  middle  state,  it  is  the  elastic  powei' 
that  restores  it.  From  supposing,  too,  that  the  ef- 
fects of  elasticity  are;  immediate,  while  that  of 
muscularity  may  be  gradual,  he  has  concllided, 
that  the  contractions  of  the  umbilical  vessels, 
which  had  continued  for  two  days,  were  the  ef* 
fects  of  muscular  fibres.;  and  as  he  believed  that 
muscular  fibres  could  act  only  from  a  vital  ener- 
gy, he  concludes  again,  that  the  muscles  of  the 
cord  had  continued  to  live  for  two  days  after  their 
separation  from  the  body.  On  the  same  prin- 
ciples, he  might  have  concluded,  that  the  liga- 
mentum  Nuche  of  quadrupeds  is  muscular,  and 
that  its  fibres  in  some  cases  continue  to  live  not 
only  for  two  days,  but  a  week,  after  all  the  vis- 
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cera  of  the  cavities  are  extracted.  With  all  defe- 
rence to  this  ingenious  and  celebrated  author,  he 
has  not  established  a  clear,  marked,  and  general 
distinction  between  what  is  elastic  and  what  is 
muscular.  Gradual  contraction  is  no  proof  that 
a  substance  is  either  vital  or  muscular.  Some 
Substances  contract  from  heat,  some  from  cold, 
some  from  dryness,  and  some  from  moisture  ;  nor 
is  it  any  peculiar  property  of  a  muscular  sub- 
stance to  be  inelastic,  as  every  living  muscular 
fibre,  either  from  the  mixture  of  cellular  mem- 
brane, or  some  other  cause,  is  more  or  less  elastic*: 
The  muscular  fibres  in  the  stomach  of  an  ox  are' 
very  elastic  after  being  boiled  ;  and  the  salted 
muscular  fibres  of  ham  continue  elastic  even  for 
years.  For  these  reasons,  the  elasticity  of  the  cir- 
cular fibres  in  the  coats  of  an  artery,  is  no  proof 
that  they  are  not  muscular ;  nor  is  their  muscu- 
larity any  proof  that  they  will  not  contract  from 
other  causes  than  a  nervous  energy,  though  a  fi- 
brous structure,  with  contraction  arising  from  a- 
nervous  energy,  be  the  characters  that  principally 
distinguish  a  muscle. 

Wherever"  arteries,  or  any  other  animal  sub- 
stapce,  exhibit  any  thing  like  a  fibrous  structure  ; 
"wherever  nerves  can  be  traced  on  these  fibres 
and  wherever  these  fibres  can  be  shown  to  con- 
tract, from  the  direct  and  immediate  action  of  a 
vital  energy, — I  would  have  little  hesitation  in  de- 
claring these  fibres  to  be  musculai ;  and  conse- 
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quently  little  hesitation  in  declaring,  that  the  cir- 
cular fibres,  which  are  regularly  seen  in  some  of 
the  larger  ai'teries,  are  muscular :  yet  it  will  not 
follow,  because  some  arteries  have  a  muscular  coat, 
that  all  arteries  have  a  similar  coat ;  iior  will  it 
follow,  that  others  are  destitute  of  a  muscular  coat, 
because  a  muscular  coat  is  not  seen,  or  because 
their  coats  will  not  contract  in  consequence  of  the 
stimulants  which  we  employ.  We  have  reason 
to  believe  there  are  many  fibres  in  the  animal 
feody  which  are  too  minute  or  too  transparent 
even  for  microscopic  observation,  and  even  de- 
monstrative evidence,  to  believe  that  the  nature,  of 
irritability  is  different  not  only  in  different  species 
of  organs,  but  in  different  .parts  of  the  same  or- 
gans. Even  the  extensive  contraction  of  a  vessel, 
in  consequence  of  stimulants  applied  to  a  part,  is 
so  far  from  demonstrating  a  muscular  power,  that 
it  rather  reminds  us  of  tlie  effects  of  irritability  in, 
certain  plants.  The  parts  of  the  intestine  con- 
tract separately  and  independently  of  one  an- 
other ;  and  the  only  way  in  which  we  can  stimu- 
late them  to  act  together,^  is  to  stimulate  all  at  the 
same  time,  either  by  direct  applicatfon  to  all,  or. 
fey  an  indirect  influence  on  ail,  exerted  througlj 
the  medium  of  a  vital  principle.  ^ 

The  Veins. 

The  veins  exhibit  no  circular  fibres,  excepting 
a  part  of  tiie  larger  trunks  towards  the  auricles^ 
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where,  in  certain  experiments,  and  in  certain  ani^ 
mals,  Haller  observed  that  they  had  a  pulsation. 
As  this  is  the  case,  we  can  hardly  expect  to  see 
circular  fibres  in  the  absorbents.  Both  veins  and 
absorbents,  however,  are  elastic  as  well  as  the  ar- 
teries, and  seem  to  contract  from  a  vital  energy  ; 
though,  where  there  is  no  fibrous  structure,  or  at 
least  no  fibrous  structure  that  is  seen,  v/e  cannot 
decidedly  pronounce  them  to  be  muscular. 

The  contractile,  power  of  the  vascular  systems,  how 

moderated. 

This  power  seems  to  be  moderated  partly  by 
the  fluids,  which,  either  from  their  momentum  or 
quantity,  are  calculated  to  dilate  the  different  ves-- 
sels  in  which  they  are  flowing.  It  is  moderated, 
too,  by  one  part  resisting  another,  as  in  the  intes- 
tine, where  the  contractile  power  that  is  before,  is 
made  to  resist,  through  the  medium  of  the  con- 
tents, the  contractile  power  of  the  part  that  is  be- 
hind. 

Auxiliary  causes  calculated  to  support  or  strengthen 
the:..action  of  the  vascular  systems. 

Towards  the  surface,  the  vessels,  and  the  parts 
on  which  they  are  ramified,  are  affected  not  only 
by  temperature  and  moisture,  but  by  mental  e- 
motions ;  and  if  temperature  and  moisture  some- 
times affect  the  mental  emotions,  the  mental  emo- 
tions affect  in  their  turn  the  temperature  and 
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moisture  not  only  on  the  surface,  but  towards  the 
central  parts  of  the  system  :  And  hence  it  is,  that 
animals  have  a  power,  to  a  certain  extent,  of  ge- 
nerating heat,  and  of  determining  the  circulating 
fluids  to  particular  parts,  in  greater  or  less  quan- 
tity and  force  as  the  feelings  direct,  or  as"  circum- 
stances require. 

Gravitation  and  friction  are  well  known  to  pro- 
mote circulation,  while  the  action  of  the  muscles, 
and  the  several  parts  surrounding  the  vessels,  may 
accelerate  so  much,  by  their  lateral  action,  the  mo- 
tion of  the  fluids,  that  in  many  cases,  as  in  violent 
exercise  and  phthisis  pulmonalis,  they  throw  the 
blood  faster  on  the  lungs  than  the  lungs  can  dis- 
charge it  by  the  most  vigorous  respiratory  efforts. 

The  effects  of  respiration  on  the  motions  of  the 
blood  are  evident  and  constant  in  all  the  genera 
of  warm-blooded  animals.  Nor  do  I  here  allude 
to  effects  by  which  the  blood  undergoes  a  change 
in  the  pulmonary  vessels,  nor  to  the  effects  arising 
from  temperature,  by  which  the  fluidity  of  the 
blood  is  preserved.  I  allude  to  effects  which  are 
purely  mechanical ;  to  those  effects  by  which  the 
lungs  expand  and  collapse,  by  which  the  tleart  in  - 
the  h  uman  body  is  regularly  moved  atlantad  and 
sacrad,  the  mediastinum  lengthened  and  shorten- 
ed, the  pericardium  stretched  and  relaxed,  and 
the  blood  in  a  part  of  the  cava  inferior  accelerated 
or  retarded  by  the  actions  of  the  diaphragm  and 
abdominal  muscles. 

Oo 
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It  is  to  these  effects  of  respiration,  and  nol  to 
those  imaginary  muscles  of  the  dura  mater,  that 
we  owe  the  principal  motions  of  the  brain,  which 
contribute  so  much  to  promote  circulation  in  the 
cavity  of  the  cranium.    Haller  has  proved,  th^t 
during  expiration  the  blood  accumulates,  or  15 
sometimes  refluent,  in  the  pulmonic  auricle  an4 
veins,  when  the  cerebral  substance  appears  to  ex- 
pand, as  it  were,  froni  the  centre  to  the  circumfe- 
rence ;  and  that,  on  the  contrary,  during  inspira- 
tion, when  the  blood  has  a  freer  passage  through 
the  lungs,  the  same  substance  appears  to  subside 
on  the  lateral,  inial,  and  glabellar  aspects,  towards 
the  centre.    Similar  motions  have  been  frequently 
observed  after  the  operation  of  trepan,  and  might 
have  been  inferred  from  accumulations  of  blood 
in  the  face,  when  the  respiration  is  a  little  sus- 
pended.   These  phenomena  partly  explain  why 
the  blood,  in  returning  from  the  cerebral  sub-^ 
stance,  should  pass  through  the  sinuses  of  the  dura 
mater*;  why  the  peripheral  aspect  of  the  cere- 
brum, and  the  central  aspect  of  the  pia  mater, 
should  present  to  one  onother  two  surfaces  so 
widely -extended.    By  numerous  minute  ramifica- 
tions over  these  widely  extended  surfaces,  the  mo- 
mentum of  the  blood,  and  the  size  of  the  vessels, 
are  sp  much  diminished,  that  injuries,  arising  ei- 


*  See  p.  235.  236, 
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ther  from  increased  momentum  or  quantity,  arc 
much  resisted.  At  the  same  time,  as  tlie  larger 
veins  in  which  the  accumulation  takes  place,  are 
upon  the  peripheral  aspect  of  the  brain,  or  be- 
tween the  convolutions  of  its  cortical  substance, 
the  immediate  effects  will  be  chieliy  confined  to 
the  parts  near  the  surface ;  while  the  expansion 
of  these  parts,  resisted  by  the  cranium  and  du- 
ra mater,  will  recoil  upon  the  parts  towards  the 
centre,  and  in  some  measure  contribute  to  com- 
press them.  The  other  motion  which  the  brain 
seems  to  have,  is  what  arises  from  the  pulsation  of 
its  larger  arteries ;  and  which,  like  the  veins,  are 
ramified  chiefly  towards  the  circumference  or  pe- 
ripheral aspect. 

Along  the  crura  of  the  spinal  marrow,  the  cir- 
culation is  farther  promoted  by  the  inflections  of 
the  vertebral  column,  but  is  apt  to  be  languid  in 
cases  of  debility,  when  sometimes  the  blood  accu- 
mulates so  much  in  the  venous  sinuses  as  to  occa- 
sion painful  sensations,  particularly  towards  the  re- 
gion of  the  loins,  where  the  inflections  of  the  co- 
lumn had  been  greatest. 

Midst  the  last  expirations  previous  to  death, 
when  the  passage  through  the  lungs  is  gradually, 
and  at  last  totally  obstructed,  the  pulmonic  blood 
accumulates  not  only  in  its  auricle  and  veins,  but 
in  the  pulmonic  ventricle  and  artery.  Whence  this 
ventricle  in  the  dead  body  has  very  often  thinner 
parietes  and  a  larger  cavity  than  the  systemic,  the 

O  0  2 


580       MOTIONS  OF  THE  SANGUIFEROUS  CANAL. 

several  branches  belonging  to  the  artery  being  al^ 
so  larger  in  their  diameter  than  the  veins  which 
accompany  them*. 

After  death,  the  blood  may  sometimes  continue 
to  flow,  independent  of  either  the  heart  or  the  ar- 
teries. On  opening  the  vessels  of  a  dead  body, 
we  sometimes  observe  the  blood  rushing  out,  ac- 
companied with  expansive  bubbles  of  air ;  and  it 
is  not  improbable  that  bubbles  of  air,  passing 
from  the  lungs  into  the  aorta  at  the  moment  of 
death,  or  afterwards  extricated  by  a  chemical 
change,  is  one  of  the  causes  why  some  of  the  ar- 
teries are  entirely  empty,  and  others  so  nearly 
empty,  after  death.  In  these  caises,  as  the  blood 
cannot  return  to  the  heart  on  account  of  the  valves,, 
it  is  propelled  by  the  particles  of  air  towards  the 
branches,  when  it  either  accumulates  or  enters  the 
veins.  That  particles  of  air  are  ever  extricated 
to  promote  the  circulation  in  the  living  body,  is 
what  I  would  not  presume  to  assert,  though  it  be 
not  improbable,  that  the  air  which  is  extricated 
within  the  intestine,  contributes  not  unfrequently 
to  assist  that  tube  in  propelling  its  contents. 


*  See  Sabatier,  Premier  Memoire  pit  VInegalc  Capacite  </« 
Caur,  et  dt  Vatsuaux  Pulmonaires, 
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Abductor  brevis  poUiels  manus,  attachments,  page  197.  func- 
tions, 408,  409 

Abductor  digiti  minimi  manus,  attacb.  199.  func.  412,  414 
digiti  minimi  pedis,  attach.  207.  func.  453 
indicis  manus,  attach.  193.  func.  412,  413 
longus  polUcis  manus,  attach.  194.  func.  409 
poUicis  poUicis  pedis,  attach.  210.  funcJ  449,  452, 
Absorbents,  243 — 248.    Commfncing  from  the  .branches  pf 
the  veins  and  arteries,  probably  vary  the  qualities  of  the 
blood  by  altering  the  proportions  of  its  ingredients,  24^,  in 
the  way  of  subtraction,  as  the  vasa  vasorum  may  alter  the 
proportions  of  the  same  ingredients  in  the  way  of  addition,^ 

Accelerator  nrinas,  func.  556,  557 

Adductor  brevis  femoris,  attach.  203.  func.  428 — 430  - 
longus  femoris,  attach.  203.  func.  428- — 430 
magnus  femoris,  attach.  203.  func.  428 — 430    .  ^ 
ossis  metacarpi  digiti  auricularis,  attach.  190.  func; 
406 

pollicis  manus,  attach.  197.  func.  409  ' 
poUicis  pedis,  attach.  213.  func.  452 

Anconeus,  attach.  190.  func.  395 

Anterior  auriculse,  attach.  169.  func.  457 

Antitragicus,  func.  458 

Arteries,  226 — 229.  Arteries  and  veins,  229,  243.  No  or- 
gans of  the  animal  system  more  immediately  under  the  in- 
fluence of  vital  energy,  the  nerves  excepted,  243,  570 — 575 

Arytarioideifs  obliquus,  attach.  499.  func.  501,  502 

transvcrsus,  attach.  499.  func.  501.  502 

Attitudes  and  motions  of  the  trunk.  The  force  and  steadi- 
ness by  which  they  are  produced,  are  partly  dependent  oh 
letpiratiou,  355,  536-^5^7 
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Attollens  auriculam,  func.  457 

Azygus  uvuIe,  attach.  175.  func.  507,  508 

B 

Basio-glossus,  attach,  see  Hyo-glossi,  177.  func.  491,  492 
Biceps  brachii,  attach.  186.  func.  383,  384,  386,  394,  395, 
398 

cruris,  attach.  202.  func.  428,  429,  430,  434,  437, 

Biventer  cervicis,  attach.  180,  181  ;  part  of  the  complexus, 

func.  318,  321 
maxilla:,  seu  digastricus,   attach.  169.    func.  3l6ii 

317,  485,  496,  499,  505 
Brachialis  internus,  attach.  lyo.  func.  395 
Buccinator',  attach.  176.  func.  462,  466 

c 

Carncous  fibres,  21*? 
Cerebellum,  249,  260,  261 
Cerebrum,  ibid. 
Cellular  membrane,  224 — 226 

Cerato  glossus,  see  Hyo-glossi,  attach.  177.  func.  491,  492 
Cervicalis  descendens,  attach.  179.   func.  330,  332 
Cbondro-glossus,  see  Hyo-glossi,   attach.  177.    func.  491, 

492  ,  r 

Circumftexus  palati  mollis,  attach.  172.  func.  508,  509 

Cleido  mastoideus,  part  of  the  sterno-cleido  mastoideus,  at- 
tach. 168.   func.  3i8,  321,323,  372,  515,540,  541 
Coccygeus,  attach.  184.   func.  553,  5^4 
Coccyx,  364—366 

Complexus,  attach.  178.   func.  318,  319,  321 
Compressor  naris,  attach.  174.  func.  466,  467 
Compressor  prostata,  func  556 
Constrictor  cunni,  func.  565 

pharyngis  Inferior,  func  504,  50 5 

roedius,  ibid. 

superior,  ibid. 
Coraco-brachlalis,  attach,  i  88.  func.  383,  386,  388 

hyoideus,  attach.  186.  func.  496 
Gorrugator  Gupercilii,  attach.  168.  func.  463,  464 
Cremaster,  func.  559 

Crico-arytsnoldeus  lateralis,  attach.  498.  func.  501,  502 
posticus,  attach.  498.  func.  501,  502 
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Cnco-thyreoideus,  atWch.  498.  func.  501,  502 

Cruralis,  attach.  294.  func.  434 — 436 

CiicuUaris,  attach.  170.  func.  3iS,  3^,  332,  345,  372,  37'^ 

Curvator  coccygis,  attach.  184.  func.  553,  554 


D 


Dcltoldes,  attach.  188.  func.  383  —  389 

Depressor  alse  nasi,  attach.  174.  func.  466 

anguli  oris,  attach.  I76;  func.  465,  466 
labii  inferioris,  attach.  176.  func.  465,  466 

Diaphragina,   attach.  185,  fii,  522,  538,  536,  537,  S^li 
5J3»  554, 556 


Epicrantus,  attach.  168.  furtc.  462-^464 
Erector  cUtoridis»  565 

penis,  func.  558,  5591 
Extensor  brevis  digitorum  pedis,   attach.  206.    funfc.  449^ 

45i'  453'454  .  of 

communis  digitorum  manus,    attach.   19a.  tunc. 

402,  40^,  406,  407j  412,  413,  415,  416 
longus  digitorum  pedis,  attach.  214.  func.  444^ 

445,  4SO» 453. 454       ,  -  - 

major  poUicis  manus,  attach.  197.  tunc.  390,  402^ 

408,  410,  411 
minor  poUicia  manus,  attach,  igji.  fUriC.  403,  408^ 
410 

propfks  digiti  auricularis,  attach.  199*.  funC.  4123 
413 

proprius  poUicis  pedisj  attach.  218.  func.  452 
Esterntts  malldj  attach.  170.  func.  458 


jlexor  brevis  digiti  minimi  pedisj  attach,  ix^:  func.  453 

digitorum  pedis,  attach.  214.  func.  449,  45^3 

4S4  ,  r  • 

polHcis  manus,  attach.  197.  tunc.  409,  41O 

pollicis- pedis,  attach.  213.  func.  449>  49  2 

longus  digitorum  pedisj  attach.  215.  func.  444,  445, 

453,  454 

pollicis  manu8|  attach.  197.  func.  402,  405 
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Flexor  longus  polllcis  pedis,  attach.  213.   func.  44;,  449, 
452 

Flexor  parvus  digftl  minimi  manus,  attach.  199.  func.  412, 

413,  where  improperly  named  Jlexor  brev'is 
Functions  of  animals  to  be  examined  how,  272 


Ganglions  of  nerves,  255 

Gemellus,  attach.  203.   func.  434,  437.  440,  444_446 
Cremmi,  attach.  202.  func  428,  429 

Genio-glossus,  the  genio-hyoglossus  of  Innes,    attach.  17(5. 

fonc.  49 1 ,  492,  494 
Genio-hyoideus,  attach.  176.  func.  316,  496 
Gluteus  magnus,   attach.  202.    func.  370,  426—430,  434 
medius,   attach.  202.   func.  37c,  426—430 
minor,  seu  parvus,  attach.  202.  func,  370,426—440 
Gracilis,  attach.  20X.  func.  370,  416—430,  434,  438 

H 

Heart,  565—570 

Hyo-thyreoideus,  seu  thyro-hyoldeus,  attach.  177.  func.  406, 
501 


Iliacus  internus,  attach.  200.  func.  370,  426— 429 
Indicator,  attach  199.  func.  402, 403,  412,  413 
Infraspinatus,  attach.  187.  func.  383,  385,  386,  388,  380 
Intercostales  externi,  attach.  184.  func.  526,  ^28— 534 

interni,  attach.  184.  func,  526— 534 
Interossei  externi  digitorum  manus,  or  anconal  interossei,  at- 
tach.  195,  196.  func.  ibid,  413,  414 
externi  digitorum  pedis,  attach.  210,  211.  func. 
.  453»  454 

mterni  digitorum  manus,  or  volar  interossei,  attach. 

195,  196.  func.  414 
interni  digitorum  pedis,   attach.  210,  2Jil.  func. 
T  ^      .   ,    453.  454 
Intcrspinales  colli,  attach  178.  func.  330 
dorsi,  attach.  180,  347 
lumborum,  func.  347 
Intertransversarii  doi»i,  func.  347 
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Intertransvemril  lumborr.m,  func.  347 

posteriores  colli,  func.  330,  33 1 
priorcs  colli,  func.  330,  331 

Irritability  and  life,  261 — 270 

L 

Latisslmus  colli,  attach.  176.  func.  316,  317,  320,  321,  41S2, 
485 

dorsi,  attach.  188.  func.  187,  345,  346,  370,  384, 
387.389 

Laxator  tympani,  attach.  170.  func.  458 — 460 

Left  and  right  side ;  differences  between  them,  and  effects  of 

these  differences,  239,  241 
Levator  anguli  oris,  attach.  174.  func.  462,  465,  468 
ani,  attach.  I S4.  func.  553,  556,  557 
labii  superioris,  attach.  174.  func.  61,  62,  465,  468 
labii  superioris  alxque  nasi,    attach.  174.  func.  462, 
465,  468 

nienti,  attach.  176.  func.  462,  465,  468 
palati  moUis,  attach.  169.  func.  508.  546 
palpebrae  superioris,  attach.  172.  func.  465 — 465 
scapulae,  attach.  186.  func.  377,  380,  381 
Levatorcs  breviores  costarum,  seu  supracostales  breves,  attach, 
185.  func.  515. 
longiores  costarum,  seu  supracostales  longi,  attach. 
184.  func.  515 

Lever,  three  kinds  of,  277.  Length  of,  to  be  estimated  how, 
278.  Of  the  same  muscle,  lengthened  and  shortewed,  and 
how,  287, 289 

Life  and  irritability,  261 — 270 

Lingualis,  func.  493 

Loiigissimus  dorsi,  attach.  182.  func.  343,  347,  360 
Longus  colli,  attach.  178.  func.  320,  330,  332 
Lumbricales  manus,  attach.  198.  func.  407,  413 — 415 
pedis,  attach.  214.  func.  453,  455 

M 

Major  helicis,  func.  457,  458 

Masseter,  attach.  176.  func.  485,  487 — 489 

Medulla  oblongata,  248 — 250.    Spinalis,  ibid. 

Membrane,  cellular,  224,  226 

Mingr  helicis,  func.  457,  458 
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Multifidus  spina:,  attach,  processus  transversi  et  spinales  GCr- 
vicis,  dorsi,  luraborutn,  ossis  sacri,  et  crista:  iUorum,  fun«. 

33^'  343.  347.  362,  3^3 

Muscles,  what,  217.  Composed  of  carneous  and  tendinous 
fibres,  cellular  membrane,  arteries,  veins,  absorbents,  nerves, 
218.  Alive  and  irritable,  ibid.  Why  they  act  by  short  le- 
vers, 279.  Why  a  number  of  muscles  surround  those  joints 
which  admit  of  motion  in  various  directions,  294,  295. 
Why  the  motions  of  the  joints  are  made  dependent  on  one  an- 
other, and  how,  295—297.  Why  some  extend  over  seve- 
ral joints.  296,  297.  Why  some  are  called  motors,  some 
directors,  some  moderators,  and  some  librators,  299 — 303 

Mylo-hyoideus,  attach.  177.  func.  316,  485,  486,  496 

N 

Nasales  labii  superioris,  viewed  by  some  as  part  of  the  levator 
labii  superioris,  attach.  174.  func.  465,  466. 

Nerves,  248.  Of  sense  and  voluntary  motion,  249.  Sensible, 
insensible,  voluntary,  and  involuntary,  250—^253.  Gan- 
glions  of,  255.    Plexuses  of,  257 

O 

Obliquus  externus  abdominis,  attach.  185.  func.  344,  3489 
349'  350.  352'  35^,  .^55— 357,  516,  522,  525, 
•535»  553'  554'  SS^_  How  moderated  by  the 
muscles  of  the  lips,  isthmus  faucium,  and  larynx, 

53'5 

inferior  capitis,  attach.  !79.  func.  321,  322 

oculi,  attach.  174.  func.  470,  471 
internus  abdominis,    attach.  185.    func,  344,  348, 
349'  352'  353,  355,  356,  3s7'  516,  522,  526, 
335'  553».5S4»  55'5-    See  Obliquus  ext.  abd. 
superior  capitis,  attach.  177.  func.  313 — 315 
oculi,  attach.  172.   func.  470,  471 
Obturator  externus,  attach.  203.  func,  427—430 
Internus,  attach.  203.  func.  427 — 430 
Opponens  poUicis  manus,  attach,  194.  func.  409 
Orbicularis  oris,  func.  462 — 465 

palpebrarum,  attach,  168.  func.  462 — 464 
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p 

Palato-pliaryngeus,  seu  thyvo-stapliylinus,  func.  507,  508 
Palmaris  brevis,  func.  405 

lor.gus,  attach.  189.  func.  395,  398,  402,  403 
Pectineus,    attach.  203.    func.  428,  429.    Performs  nearly 

the  same  office  as  the  adductor  brevis  and  longus ;  hut  in 

some  of  tbe  enumerations  has  been  omitted. 
Pectoralis,  attach.  188.  func.  345,  347,  376,  383,  384,  386, 

389,  516 

Peroiieus  brevis,  attach.  205.  func.  444,  445 

longus,  attach.  Z05.  func-  444,  445,  450 
tertius,  attach.  205.  rune.  444,  4i)5 
Plantarls,  attach.  203.   func.  444,  445,  447 
Plexuses  of  nerves,  257 
Popliteus,  attach.  203.  func.  434,  437 
Profundus,  attach.  190.  func.  402,  403,408,  413—415  ^ 
Pronator  quadratus,  attach,  ulna  and  radius,  improperly  joined 
with  the  pronator  teres  (p.  191.)  as  originating 
in  the  humerus,  func.  396—398 
teres,  attach.  191.  func.  395— 398 
Psoas  inagnus,  attach.  203.  func.  344,  347,  428,  429 

parvus,  attach.  iSi.  func.  347 
Pterygoideus  externus,  attach.  176.  tunc.  485,  487 — 489 
internus,  attach,  176.  func.  485,  487,  488 
Pyramidah's,  attach.  20T.   func.  343,  354 
Pyriformis,  attach.  184.  func.  428 — 430 

Quadratus  femon's,  attach.  202.  func.  428 — 430 

lumborum,  attach.  200.  func.  343,  347,  348,  516 

R 

Radialis  externus  longior  et  brevior,  attach.  189,  399,  401 — 
406 

internus,   attach.  189.   func.  395,  398,  402,  403, 
406  , 
Recti  oculi,  attach.  172.  func.  469 — 472,  481 
Rectus  abdominis,   attach,  2ci.  iuf,t  3.,3,  347,  348,  352-— 

3JS»5i6»  ii9»  535>  553»  554>  53^ 


68S  muzx. 

Rectus  cruris,   attach.  201.  func.  427.  (should  have  {jcen  i. 

numerated  among  the  flexors  of  the  femur,  428.) 

434—436.  438  _ 
capitis  internus  major,    attach.  171.   func.  318,  322. 

Should  have  followed  the  longi  colli  in  p.  330. 
capitis  internus  minor,  attach.  171.  func.  313 — 31^^. 
capitis  lateralis,   attach.  171.  func.   313 — 315. 
capitis  posticus  major,   attach.  371.  func.  318,  32.0, 

capitis  posticus  mmor,  attach.  371.  func.  313 

Retrahentes  auriculas,  attach.  169.  func.  457 

Rhomboideus  major,  attach.  186.  func.  345,  346,  376, 
Draws  the  base  of  the  scapula:  at.  dor.  mesi- 
ad,  and  sliould  have  been  mentioned  in  p. 

.377- 

minor,   attach.    186.    func.  see  Rhomboideus 
major. 

Right  and  left  side,  difference  between  them,  and  effects  <b( 
these  differences,  239 — 241 


Sacro-lumbalis,  attach.  182.  func.  344,  347,  360,  362,  5if> 
Salpingo-pharyngeus  ;  the  phiryngeal  fibres  rising  from  the 

Kraxirty^  or  Eustachian  tube,  func.  503,  504 
Sartorius,  attach.  200.  func.  428 — 430,  434,  436,  438 
Scalenus  anticus,  attach.  178.  func,  330,  331,  515 
medius,  attach.  178.  func.  330,  331,  5  15 
posticus,  attach.  178.  func.  330,  331,  jr^ 
Semimembranosus,   attach.  202.  func.  427 — 430,  434,  437, 
438.  . 

Semispinalis  dorsi,  attach.  180.  func.  343,  347 
Semitendinosus,  attach.  202.  func.  428 — 430,434,436,438 
Serratus  anticus,  attach.  186.  func.  343,  346,  377,  378,  515 
magnus,  attach.  186.   func.  343 — 346,  347,  377, 

380,381,515 
posticus  inferior,  attach.  182.  func.  344,  345,  516 
posticus  superior,  attach.  180.  func.  343,  347,  515 
Soleus,  attach.  204.   func.  443,  445 
gphincter  externus  ani,  func.  546,  553,  554,  556,  557 

internus  ani,  see  sphincter  externus.  ' 
Spinalis  cervicis,  seu  semispinalis  colli,  attach,  178.  func.  330? 

Spinales  dorsi,  attach.  180.  func.  343,  347 
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Splenius  capitis,  attach.  170.  func.  318,  321,  332 

colli,  attach.  179.  func.  330,  332 
Stapedius,  attach.  169.  func.  458—460 
Sterno-hyoidcus,  attach.  177.  func.  317,  496,  546 
Stcrno-mastoideus,   attach.  168.   func.  318,  321,  323,325, 

332,372,515,540 
Sterno-thyreoideus,  func.  498,  501 
Stylo-glo3sus,  attach.  169.  func.  491,494 
Stylo-hyoideus,  attach.  169.  func.  496,  546 
Stylo-pharyngeus,   attach.  169.    func.  504.  omitted  in  the, 

enumeration. 
Subclavius,  attach.  186.  func.  372,  515 
Sublimis,  attach.  189.   func.  395,  398,  402,  403,  405,  413, 

414  ;  in  415.  omitted  as  the  flexor  of  the  medial  phalanx 
Subscapularis,  attach.  i88.  func.  383,  388,  389 
Supinator  brevis,  attach.  191.  func.  398 
Supinator  longus,  attach.  191.  func.  395,  398 
Supraspinatus,  attach.  188.  func,  383,  386,  388 

T 

Temporalis,  attach.  169.  func.  485,  487,  488 

Tensor  tympani,  attach.  169,  170.  func.  458,  459 

Tensor  vaginae  femoris,   attach.  300.  func.  428 — 430,  434, 

435 

Tendons,  how  shortened  by  carneous  fibres,  276 
Teres  major,  attach.  188.  func.  383,  385,  389 

minor,   attach.  188.  func.  383 — 385,  388 
Thyreo-arytenoideus,  attach.  498.  func.  501,  502 
Tibialis  anticus,  attach.  204.  func.  444 

.posticus,  attach.  205.  func.  445 
Trachelo-mastoideus,   attach.  168.   func.  318,  321,  otnlttei 

in  330 
Tragicus,  func.  457 

Transversalis  cervi'cis,  attach.  179.  func.  330 

Transversus  abdominis,   attach.  200.    func.  344,  348,  34^1 

352,  516,  553,  556.    See  Obliquus  ext.  abd. 
Transversus  auriculae,  func.  457,  458 

pedis,  attach.  210.  func.  449,  450,  452 
perinaei,  func.  556,  557 
alter,  ibid. 

Triangularis  sterni,  attach.  185.  func.  516 
Triceps  brachii,  attach.  190.  func.  383,  385,  395 

4 
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Vastus  cxternus,  attach.  203.  func.  434 — 436 
internus,  attach.  203.  func.  434 — 436 
Veins,  229  —  243,  575 

Vertebral  column,  curvatures  of,  358 — 362.  Processes 
361 

Ulnan's  externus,  attach.  190.  func.  403,  406 

internu8,  attach.  190.  func.  395,  396,  40a 

z 

;?ygotnatIcus  major,  attach.  173.  func.  46-?,  465 
minor,  attach.  173.  func.  462,  465 


FINIS. 


Printed  by  John  Broww. 


ERRATA. 


age  12.  For  "  patabit,"  read  "putabit." 

2f.  For  "  internadii,"  read  "  internodii." 

48.  line  26.  Dele  "  the." 

49.  For  "  spenoides,"  read  "  sphenoidcs." 
l6'g.  For  "  sphenoidlea,"  read  "  sphenoidale."^  _ 
■205.  For  "  tibiales  postici,"  read  '^iibiales posttct^ 
325.  line  25.  For  "  regions,"  read  "  organs." 
33(5.  line  19.  Dele  "it." 

314.  For  "that  when  they  happen  to  vary  their  forces", 
read,  "that  when  they  vary  the  proportions  of 
their  forces." 

321.  Dele  "  Z)//vc//o«j'." 

330.  For  "  173,"  read  "178." 

460.  For  *'  stapidis,"  read  "  stapedis"  ;  for  «  stapidem," 

"  stapedem  ;"  and  for  "  sinis",  "  suus." 
5'04>  5°5'  ^"  ^^'^  notes.  For  «'  From",  read  "  Form." 

Omitted, 

190.  "  Anconei,"  as  extensors  of  the  ulna. 
185.  After  the  Cost^  and  their  muscles,  the  OssA 
Sterni  and  their  muscles,  viz.  the 

Recti  abdominis, 

Transversi  abdominis, 

Pectorales, 

Intercostales  internt^ 

Triangulares  sterni, 

Diaphragma, 

Sterno  mastoidei, 

SternO'hyoidei, 

Sterno-thyroideiy 
For  tlieir  other  attachments,  see  Index. 
377.  **  Rhomboidei,"  as  motors  of  the  scapula,  moving  the 

base  at.  dor.  mesiad. 
415.  *'  Sublimes,"  as  flexors  of  the  medial  phalanx. 
504.  "  Stylopharyngei,"  as  constrictors  of  the  pharynx. 
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